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A GENETIC STUDY OF THE BERNREUTER PERSON- 
ALITY INVENTORY^! 

21ie Depatfmeni of Psychology, Staiifonl University 


Paul R. F/VUNswoRni- 


Preliminary Remarks 

As so much has been wiitten about the Bernreiiter Personality 
Inventory (1) the present wiiter can safely assume that little need 
here be said concerning its nature Suffice it to state that the inven- 
toiy IS a paper and pencil affaii which at first purported to measure 
foil! personality vaiiables: neuiotic tendency (on its scale), 

self-sufficiency (on its B2-S scale), introversion (on its 53-7 scale), 
and dominance (on its DA-D scale), Latei, in the course of Ins 
jeseaiches, Beimenter found that the B\~N and 53-7 scales were 
mcasuimg almost identical vaiiables. Still later, Flanagan (3), 
by the technique of factoi analysis, reduced the scales to two—a 
measure of confidence in oneself (Fl-G), and a measure of socia¬ 
bility {F2-S). 

Although a numbci of people have studied the inventory to learn 
of Its validity and lelinbility, little or nothing has been done with 
It along genetic lines. And it was just this genetic angle that inter¬ 
ested the piesent writei and motivated him to study the stability 
of 1 espouses over the college pciiod In his research he also em¬ 
ployed the R, C Peterson Attitude Toioatd War scale; the data 
derived from the giving of this attitude scale have been repoited 
elsewhere (2). 

^Received in flic Editorml Office on March 30, 1937 

^Repoited in pait At the 193+ mettmgs of the Western Ps 3 chologica) 
Association 

‘'The writer giatefnily ncknowletiges the financial aid of the Laura 
Rpehnan Foundntion, and the kindness of Professors E E. Rohm son, 
Rcginnld Bell, and M II Savcllc, who allowed the wjitci to contact niejii- 
hcis of then classes in citi/cnsliip niid history lie also wishes to thank 
Drs, Quinn McNeinai and Paul IRittcnwciscr foi statistical advice, and the 
Messis leoiiaid Fcigiisoii, Goidon Williams and Willi.un Biel foi then 
statistical and clerical assistance 
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Procedure 

In the autumn of 1932, 319 male students of Stanford Uiuvet' 
sity were contacted through the compulsory freshman course in 
citizenship, Fifty-five of these were retested the foUowinR autumn, 
53 others in 1934, and 50 early in 1936, the contactinR heing .ictoni- 
plished by class solicitation or by letter. At the time the stiidy 
began, women students were included. Shortly .iftcrw.irds, how¬ 
ever, there occurred a considerable change in the mcthocl In* wliicli 
Stanford’s women students were selected. As it was not clear 
just what selective factors were operating, it was decided to 
confine the experiment to male subjects. To furnish a very rough 
check on general temporal (cultural) changes in score, 371 new- 
entering freshmen were tested in 1933, 83 in 1934, and 107 in 
1935,® these scores were compared with those made by the cvpcii- 
mental groups. 

Reliabilities and Total Score Rblaiionsiui’s 

Odd-even reliabilities were figured for the M'< scales; tlicv were 
found to resemble those reported by Bern renter and hv otliei ic- 
searchers 

TABLE 1 

OoD'Evbn Correlatiohs (Stei>pbd-Up hv IJrowk-Spearman) 


BUN 

,87±.01 

B2‘S 

7S±02 


.79±01 


.84±.01 

F\‘C 

.80± 01 

ns 

7«±.02 


The intercorrelational figures (Table 2) show rather clearly that 
the B\-Nj the B3-J and the Fl~C scales measure very much the 
same variable, which is also tapped to a considerable degree by the 
B4-D scale (inversely, of course). The B2-S and the F2-S show 
considerable resemblance to each other. 

The retest correlations can be seen in Table 3. It is obyimis 
from the data of this table that the responses recorded in an inven- 

iTl'. ' j** group came from o compulsory course in lusiiiry 

>vhich had superseded the course in citizenship 
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TABLE 2 

Intercorrelations (Not Corrected for Attenuation) 



B2-S 

BhI 


Fl~C 

F2-S 

Bl-N 

BZ-S 

Bi-I 

B4-D 

Fi-a 

~38±03 

92±01 
— 28±04 

— ?2±'02 
.44± 03 
— 58+ 02 

94±01 
—.5S=t.03 
.88±01 
—.88zt:01 

.29 ±04 
.67 ± 02 
36± 03 
.09 ±04 
04±04 


TABLE 3 

Retest Values 

Scale 

1933 

1934 

1935-36 

B\-N 

76±04 

60± 06 

*69 ±.05 

B2-S 

76± 04 

74± 04 

57 ±07 

Z?3-/ 

70±05 

,62± 06 

,69± 05 


73 ± 0+ 

73±04 

72± 05 

FX-C 

77±04 

,58± 06 

66 ± 05 

F2'S 

74± 04 

*56± 06 

44± 08 

toiy such as 

the Bernieutcr recui with considerable 

consistency 


ovei tile college years. On the other hand, answers to an attitude 
questionnaire such as the Peterson War Seale mentioned above do 
not tend to remain unaltcied, The lattcPs letcst values were 
found by the present wiitci to langc fiom ,88± 02 (immediate 
ictcst) to I2±»09 (retest after somcwliat over thiee j^ears). 

The foimulac employed for finding the PE^s of the diffeiences 
and deviations wciei (r/) wheie a portion of a group was com¬ 
pared with the entile gioup, the standard deviation of the cntiic 
distiibution was divided by the square lOot of the smaller 
population> (i) wheie a group was compared with its letcst, 


4 


PEli-\-Ph;,.-2r PE„„ PE, 


i«2 > 


U) 


existed between the groups, 


4 




wheie no coi relation 
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TABLE + 


Dai'A on tiie J-A"'* 


Means Compared 

)3iflcrcncc<( niul Dcviaiioiis 

D/pi: 

A Ys B 

-h3 <ft± 3,87 

.93 

A va. C 

—29.56-1: 6.18 

178 

A VS D 

4- .89± 5 85 

15 

A Ys B 

,m± \S6 

02 

A vs F 

n± ui 

07 

va C 

4 29± 4 81 

89 

A vs. H 

7,22± 9 91 

.73 

A vs, J 

12 i6±l0 11 

1 23 

A vs. L 

20.69±10 41 

i 99 

E vs // 

7.n± 9 88 

72 

E YS J 

12.7«±10 07 

1 27 

G Y8 L 

16 10±1010 

1 62 

H vs. / 

—IS 82±13,36 

J 18 

J YS K 

— 2,68± 14.00 

19 

L vs M 

—32.20±13 48 

2 39 


*Thfl sign means lhat tlic change is in the dircciion of **morc (Neu¬ 
rotic behavior” (according to the Bernreuter u'jc of the term); "—”, 
means ”Iess neurotic” The figures wilhovit signs refer to aninples aiul not 
to changes. 


Moans and PoPULAtioNs 

^ B C D E F a 

Mean-76.69 —73.09 —106.25 —75.80 —76.77 —76 37 —72 40 

N == 319 371 83 107 260 231 234 

HI J K L M 
Mean= -83.91 -99.73-89.15-91.83—56.00—88.20 
N == 55 55 53 53 50 50 


Theic seemed to be no cultural change manifested in tlic 1933 
data {A vs. B) or in those of 1935 {A vs. D), but a pciccptiblc 
swing toward the “less neuiotic” end of the scale in those of 1934 
( vs C). The plirasc 'less neurotic” merely means that the 
score was lower in 1934. Howevei, as a luimbei of icscaiclicrs 
have determined (4) that the avein^e score is m leality the least 
neurotic, this change, the only significant one found with the lii-N 
scale, should probably be intcipictcd as towaid more iicuiotic be¬ 
havior As reflected in the Bl-N scale the.e appeared to he no 
elective mortalny at Stanfotd over the college period (A vs. E. 
vs F, A vs (?) The retest gioups appealed to be faiily icpic- 
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sentativc samples of the laigei group tested m 1932 {A vs H, 
A vs. J, /I L). The retest groups appeared to be fairly repre¬ 
sentative samples of the larger groups still in school in 1933, 1934 
and 1935 {E vs H, F vs J, and G vs, L). There were no signifi¬ 
cant changes m Bl-N score over the college period {li vs. 1, J vs 
Jfj L vs. M) This holds true even wlien the 1934 cultural shift is 
considered 

TABLE 5 


Data on the B 2 ~ S ‘^ 


Means Compared 

Differences and Deviations 

D/PE 

^ vs jB 

—3 78± 2 52 

1,50 

A vs C 

H-10 95± 3 79 

2 89 

A vs D 

—12 05± 3 76 

3.20 

A vs E 

1 63± 3 01 

54 

A vs F 

3 09± 3 17 

.97 

A vs G 

6 88± 3 17 

217 

A vs // 

671± 6 5+ 

1 03 

A vs I 

3 97± 6 66 

60 

A vs L 

6 6S± 6 86 

97 

E vs // 

5 08± 6 39 

79 

F vs J 

gg± 6 17 

,1+ 

G vs L 

.23 ± 6 51 

0+ 

// vs / 

+3 6+± 7.21 

50 

J va. K 

—5 85± 6 42 

,91 

L vs M 

+7 80±10 05 

,78 


*Thc sign means that the change is in the direction of “more self- 
sufficient behavioi”; “—*' means “less sclf-siifiicient*' The figures without 
signs refer to samples and not to changes 


Legpnd roR Tadlls +, 5, 6, 7, 8, and 9 
A lefers to scoies made by ouginal fieshmcn group tested m 1932 
B refeis to scores made by freshman gimip tested in 1933 as a check on 
temporal change 

C refers to scores made by fieshman gioup tested in 193+ as a check on 
temporal change. 

D refers to scores made by fieshman gioiip tested in 1936 as a check on 
tcmpoial change 

J? refers to 1932 scores of those still in school In 1933 

F icfers to 1932 scores of those still m school in 193+ 

G refers to 1932 scores of those still in school m 193S-36 

II refers to 1932 scores of those letcsled in 1933. 

/ rcfeia to 1933 scores of those retested in 1933 

J refers to 1932 scores of those retested in 1934 

K rcfeia to 193+ scores of those ictcstcd in 193+ 

L refers to 1932 scores of those retested in 193 5-36 
il/refers to 1935-36 scores of those retested in 1935-36 
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Means anu Populations 



A 

BCD E 

F 

G 

Mean 34,25 

30.47 45.20 22.20 32.62 

31.16 

27 37 

N = 319 

371 83 107 260 

214 

234 

li 

1 J K L 

;/ 


Mean = 27.54 

31,18 30.28 21.43 27.00 

35.40 


N = 55 

55 53 53 50 

50 


As none of the criticfil ratios was of the maginitucic of 4 or 

incr 

It is probable that the few changes present arc "chance 

'* affairs. 



TABLE 6 




Data ok the 



Means Compared 

Differences aiul Deviations 

o/Fi: 

A B 

+ 3.19±2 3S 


l.H 

A ys C 

—20.79*3.82 


5^4 

A D 

-4.7l±3.«2 


IJQ 

A vs, E 

M±ZM 


05 

A y^ F 

.37±2.99 


12 

A y^ G 

.49±2 99 


.16 

A V8. H 

4 37*416 


,71 

A J 

3.74±6,Z« 


,00 

A vs, i 

7.69*6.47 


1,19 

E vs, il 

4,23±(iai 


.09 

F vs, J 

+ai±6,i8 


.07 

G vs. L 

7.20*6 62 


1 09 

H vs. J 

—4.54*6.9+ 


9r 

i vs jf 

—6r23±7.66 


SI 

L vs M 

—1+,0(}±7.78 


1 80 


The "h flign meaiiB that the change is in the direction of “more JiUro- 
\crted behavior", *'—*» means "Icbs introverted” The figures without 
signs refer to samples and not to changes. 


Means and Populations 

^ B G D B F a 
Mean = —44.09—40.90—64.85—48.80—44,23—43.72—43.60 

N = 319 371 83 107 260 234 234 

H 1 J K L i\I 

Mean --48 46 -55.00 -47.83 —54.06 —36.40 —50.40 

^ * 55 55 53 53 50 50 

i"®*’ correlation existing between the scores on 
the Bl-?/ and BU scales tire data of Table 6 must closely resemble 
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those of Table 4 The only significant change occurred when the 
1934 freshmen were compaied with those matriculating in 1932. 
The former were "less introverted’’ in Bcrnrcuter’s meaning of the 
term. 


TABLE 7 


Data on thf 


Means Compnied 

Differences anc. Deviations 

D/PE 

/I v^, B 

+2.12+3 12 

68 

A vs C 

+ 5 89+4 56 

1 29 

A ys D 

—18 63 ±4 42 

4,21 

A vs, E 

83±3 72 

,22 

A vs E 

60±3 92 

IS 

A vs. G 

3 63±3 92 

93 

A vs // 

8 44±8 08 

1 04 

A J 

9 32±8 23 

1 n 

A vs, L 

19 03±g48 

2 24 

E vs, // 

9 27±7 81 

1.19 

1' vs J 

9 92±7 87 

1 26 

G vs L 

15 40±8.03 

1 92 

U vs / 

+ 14,19±8,29 

1 71 

/ vs. K 

+1 89±7.26 

26 

L vs M 

+24 60±9 84 

2 50 


*Tlic sign means that the change is in the direction of “more dom¬ 
inant behavior", “—'* menns “less dominant" The figures without signs 
refer to samples and not to changes. 


Means and Populations 



/I 

B 

C 

D 

E 

F 

G 

Mean = 

59.83 

61.95 

65 72 

41.20 

59 00 

59 23 

56.20- 

N = 

319 

371 

83 

107 

260 

234 

234 


H 

1 

J 

K 

L 

lyi 


Mean = 

68.27 

82 46 

69.15 

71.04 

40.80 

65 40 


N = 

55 

55 

53 

53 

50 

50 



There appealed to be no cultiiial change in 1933 (A vs B) oi in 
193^ {A vs. C) but an appieciablc one in 1935 {A vs, D) m the 
diicction of "less dominance" (in Jleinicutci’s use of the tciin). 
No othci significant changes were visible unless it is consideied that 
the 1935 cultural shift he included in interpreting tlic change in 
retest score fiom 1932 to 1935 (L vs 71/) Quite possibly this 
lattci change may be a ineaningful one (towaid ^‘morc dominant 
bchavioi"). 
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TABLC 8 

Data on the Fi-C^ 


Means Compared 

Differences and l)c\ latioiia 

nip! 

/I V8. B 

—8.18± 4 29 


1.90 

A vs. c 

^0 S4± 6 73 


6 07 

A vs. D 

--2.58^: G.IZ 


42 

A va. E 

1 U± 1 95 


38 

A F 

2A2± 5 22 


18 

A 78, G 

4 62± S 22 


89 

A va, H 

5 74± 10.75 


53 

A va. J 

9 21±10.96 


84 

A va, L 

i8,<i2-±lL29 


Ld5 

E vs H 

7 60±10 61 


.72 

F va, J 

11.73 ±12 23 


M 

G vs, L 

1 y 00± 9.08 


1.51 

H vs, / 

—20 ‘ItelO.SS 


i 88 

J vs K 

—2.08±13 25 


.16 

L vs. M 

^27 <j0±1 K20 


1 91- 

*The “— ** sign means that the change is in ilic direction of "more 

confideiit In oneself," 

The figures without signs rcfci ti? aample«t 

and not 

to changes 





AIfANS and POPULAIIONS 



A 

BCD h 

1' 

G 

Mean ^ —48,62- 

-56 80 —89.46 —51.20 -46.76 

-46.10 

- -44.00 

N — 319 

371 83 107 260 

234 

234 

H 

I J K L 

M 


Mean —54.36- 

-74 80 —57 83 —59.9 (—30.00 

-57.60 


N - 55 

55 53 53 50 

50 



As the scores on Fi-C correlate extremely well with those of the 
BhN and the B3-I, the conclusions to be drawn from Table 8 must 
be practically identical with those fiom Tables 4 and 6* The only 
significant change occurred when the 1934 freshmen were coii‘iy>arcd 
with those matriculating in 1932, The former had ''moic confi¬ 
dence in themselves” (in Flanagan*s use of the term). 
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TABLE 9 


Data on tup F2-S* 

Means Uoinpaictl 

Differences ,ind Dcvialiona 

D/PE 

yl VH 1! 

-f6 8a ±3i0(> 

2 25 

A vs. a 

—6,72± 4 80 

140 

1 vs D 

“hl.S2± 4 37 

,42 

A vs L 

1 9Sl± 3.66 

,54 

A vs r 

3 15:h 3.86 

82 

// Cl 

3 98± 3,86 

103 

A \s. // 

9 44± 7 96 

lil9 

vs J 

92l± 8 U 

1 14 

si VS, L 

82± 8.35 

10 

1 vs fl 

7 46± 7 90 

9+ 

r vs J 

6,06± 8,58 

.71 

G vs L 

4 80± 7.84 

,61 

n vs I 

+6,25± 8 69 

.72 

J vs 

•-10.37±10.74 

97 

It vs jU 

—1 20+1410 

09 


aiKn mcnii't that the chnngo is in the direction of “less socla- 
bilii}”; means “more soLiability." The figures without signs refer 

to snmides and not to rhanges 

JliiANS AND Populations 

// BCD E F G 
Menu =- —22 02—15.14—28,74—20 20—24.00—25.17—26.00 
N «= 319 371 83 107 260 234 234 

II I J K L M 
Mean -—31 46—25.21 —31,23-41,60—21 20—22.40 
N == 55 55 53 53 50 50 

As none of the criucal ratios was of the magnitude of 4 oi over it 
IS probable that the few changes present arc “chance** affairs, 


Item Changes 

It should be recalled that in this invcntoiy theie are three possi¬ 
ble answeis for each item. By “chance/* thcieforci 33,33 per cent 
of identical item answeis can be expected over a peiiod of time, 
This figure is to be contiastcd with the following data: 71.35 
pci cent of the items ^vcic answered iclcntically after one year, 
65 45 per cent aftei two ycais, and 64.91 per cent after somewhat 
over three yeais. 

As a sample of questions which Aveie answered diffetejitly after a 
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period of time might be mentioned "Do you tf\ io get sota owu 
ivoy even if yon have to fot it^ PIcre the iiiajor cliangcs wcie 
from to in 1934, and from to "'Yes" iji 1935. As 
a sample of questions wlucli tended to be mtsweicd tilcnitadly aftci 
fi period of tune might be mentioned ""Do you (Ushkv fimhuj yotu 
'iuay about m stumge places^ 


Resume 

In an attempt to observe long-time changes m answcis to ques¬ 
tions of the adjustment inventory soit, male Ircsliman students at 
Stanford University were tested in 1932 on the Heinrcutcr Veison- 
ahiy luviutoryj and were then subdivided for later ictcsting, The 
subsequent retesting took place at intervals of one, two and some¬ 
what over three years, 

Additional freshmen were tested in 1933, 1934 and 1935 This 
procedure was deemed neccssaiy to gunid against llic possibility of 
cultural changes of a geiieral sort. Slight shifts weic found to be 
pre5ent on the Bl-N scale in 1934 (towaid the “ess nciuntic*' end 
of the scale accoiding to Beinreutcr^s theory but towaid the ”inore 
neurotic’’ according to the present wntci’s), on the UZ-f in 1934 
(toward the 'Wre extroverted” end), on the 7i4-D in 1935 (towaitl 
the 'less dominant” end), and on the rUC in 1934 (towaid the 
"more self-confident’* end). 

Odd-even reliability and intercorrelational values were found 
which closely resembled those reported by other icscatellers. 

No significant changes occuned during the years at Sian foul on 
any of the six scales. 

The one year retest values ranged from ,70±.05 to .77±.(J+ 
(median approximately .75); those for two years, from .56zh,06 to 
74±.04 (median approximately .61); these foi somcu'liat over 
three years, fiom .44± 08 to .72±.05 (median approxiinatclv .67). 
These values are fw higher than were those previously reported for 
attitude scales. 

Also, 71 35 per cent of the items were answered m an idciitic.il 
manner after one year had elapsed, 65.45 per cent alter two years, 
and 64 91 per cent after somewhat over tliiec years. This typo 
of pencil and paper test yields symbolic responses which are far 
more stable (unchangeable) than are those of the "attitude toward 
war” variety 
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SCORING THE RORSCHACH INK-BLOT TEST* 

Development Health Inquiry, Western Reset ve University 


Marguerite R. Hertz 


While the Roischach ink-blot test has interested the specialist 
engaged in the field of peisonality since its inception in 1921, it has 
not piogrcssed as rapidly as had been anticipated. Several reasons 
for the letardation in the development and application of the test 
have been suggested by vaiious investigatois from time to time 
It IS claimed, foi example, that there is no adequate guide or manual 
to direct the examiner The method of administration and of scor¬ 
ing lias not been sufficiently standaidizcd Nouns are grossly in¬ 
adequate. The vauous claims for many of the diagnostic categories 
have not as yet been leliably and statistically confirmed 

The Roischach Test was originally based on an expeiiment with 
405 subjects, 231 men and 174 women, of whom 117 were “noimal 
peisons^* and the otheis mentally disoideied cases. In the original 
manual (25), the method is explained and the eaily experimental 
lesults summarized. The method was subsequently described and 
elaborated by Behn-Eschcnbuig (4), Ldpfc (17), Muller (21), 
Loosli-Usteii (16), Pfablei (24), Juanos and Soriano (13), Oeser 
(23), Beck (1), Vcinon (30), Salas (28), Mandowsky (18), 
Keii (14) and Monnicr (20).^ 

Tlic method of administration of the Roischach test was treated 
m anothei paper by the wrltei “ It was pointed out that the ad- 
niinistiation lias not been staiidatdized to the point wheie all exam¬ 
iners apply the method in the same way Variations in instructions, 
in the method of presenting the blots, in the accompanying conver- 
sation and suggestions, in the attitudes of the subject, in the length 

*Receivcd in the Editorial Office on April 3, 1937. 

^For a summary of the work done up to January, 1934, icfcrcncc should 
be made to Vernon, P E, J. Med Psychol, 1933, IS, 89-118, 179-200; 
271-291, or to licit/, M R., Psychol Uvll, 193S, 32, 33-66 For rcfercncea 
from then to the present nine, sec Vernon, P E, j Meui Set, 1935, 61, 
894-920 

M R The Roischach ink-blot lest. Ch. IV, unpublished thesis, 
1931 Western Reserve University Librniy, Cleveland, Ohio. To appear 
in Child Development 
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of time allotted—all affect the mijltaiU psycliogram Tlicic can he 
little doubt that the test can progress only if a stanilartli/eil method 
be developed which may be used universally hy all Kl>l^chaeh 

exjimmers, ^ i » , 

In similar mannci, tl^c method of scormp; has not hern dcvrlnpril 
adequately, Rorschach responses arc scored nccordiiip to fuvii 
gorlcs, (r?) the mode of apperception (//'', 

the quality of the apperception (is t Cf Cl » hCn / (r])i (i) 


TAin,E 1 


Key 10 Tiii» Rorschach Simhipi.s 


Symbols 

German French English 
I, Mode o/ apfenephon 


G 

C 

W 

dG 


dW 

D 

D 

D 

Dd 

D(l 

Dr 

Do 

Do 

Do 

Dzw 

Dbi 

DS 

^ — 

— 

DrS 

Sukz 

Succ 

Sncc. 

Erft 

Types de 

App, 


Fere. 


IL QunlUy 

of apperception 

F 

P 

P 

F-h 

F+ 

F+ 

F— 

F— 

F— 

B 

K 

M 

Bkl. 

Kp, 

Md 

F(Fb) 

F(C) 

P(C) 

Fb 

C 

C val 

FbF 

CF 

CFvah 

FFh 

FC 

FC vnU 


Interpret [Hion 


whole Apperception 

whole apperception dctcrmincil from 
interpretation^ of detail 
normal detail, 1 e., part of Mol wliiih 
is frequently perteived 
rare detail, he, pari wlilch is rnreh 
or uniisuatly perceived 
oligophrenic detail, ie, inierprctaiion 
of n part of a body where the nor¬ 
mal siibjeci gives the wholr hiidv 
space detail 

rare space detail, not u^cd In Ror¬ 
schach 

order in which the difTcrciit modes of 
apperception follow each other 
formula expressing tlie relative mim- 
ber of di^crciu modes of apticr- 
ccptlon 


form apperception—stmudaied hy form 
of blot 

sharply perceived forms 
poorly perceived forms 
movement, kinesthetic interpretations 
interpretation of detail involvin^^ 
movement 

chiaroscuro—interpretation determined 
hy dilfcrcntinl shading of hlnck- 
gray, more rarely color 
interpretation determined hy color onU 
1 color-form, inlcrprcinllon determined 
by color first and then form 
^ form-color, Interpretation determined 
by form first and then color 
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TABLE 1 {coniinued) 

Key ro the Rorschach Symbols 


Gci man 

Symbols 

French 

English 

Intel prctation 

i.Fb 


JJC 

total color score, according to the 
numerical values assigned 

Fiirheli- 

Choc- 

Color 

Hesitation or stupor at appearance of 

schock 

couleiir 

shock 

first color picture, more rarely with 
other colored pictures 

7c P+ 

%F+ 

7cF+ 

100 F+ 

(F+> + (P—) 

Erlchnis- 

Type dc 

Type of 

Formuln expressing the lelations be- 

t> pus 

carac- 

terc 

Psychic 

(Alfectivc) 

Reaction 

tween movement and color scores 

xB> yFb 

xK>yC 

xM> yC 

Introversive type, movement being 

xB< yFb 

xK<yC 

xM yC 

greater 

Extratensive type, color being greater 

xB-= xFb 

xK= xO 

xM— xC 

Ambiequnl type, color being equal to 
movement 

OB .OFl) 

OK OC 

OM OC 

Constricted type, no color or movement 

xB ,yFl> 

xK yC 

xM • yC 

Dilated type, many color and move¬ 

(x and y represent difFcieiit iiumci- 
ical qunntilics) 

ment 


111 CofiietU of a/ipcnepliott 


'r 

A 

A 

entire nnimal form 

IM 

Ad 

Atl 

part of an animal form, not an an¬ 
atomical reference 


%A 

^/oA 

percentage of stereotypy, 

100 ( A-hAd ) 

M 

n 

11 

entire human form 

Md 

Hd 

lid 

part of human hgure, not anatomical 
percentage of human figures 

100 ( 11+Hd) 

R* 



%H 

An at 

Anat 

Anat 

strictly anatomical forms 

(corrc'^ponding 

abstr 

abstractions 

translations) 

alph 

alphabetical forma, letters 


but 

botanical forms, plant life, flowerq, 
trees 

cave 

cave forms, holes, valleys 

coloi 

colors 

cl 

clouds, mist, fog 
(ire forms, explosions 

fire 

ft 

fountains 

geog 

gcogi aphical forma, maps (also under 
Wr,) 
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German 


TABLE 1 {touhtiiteii) 


Kly to thp Rorschach Siudois 


Symbola 

French 


Engl I nil 

geol 

ice 

mt 

no. 

obj 

Sc 

St 

str, 

sym, 

vol. 

\\T, 

() 

etc. 


J/ifcrprcl.i()iHi 


gcoUigicnt foniiM, rnckn 
icc forms 
mount mils, hilh 
iH/niber'* 

small concrete olijcit’f, iiut oilurwise 
dasHihed 

inmisenpe, scenery, gciieriili/eil sienei 

statues, inoiuimciits 

siriicliircs, arthilctuirc 

‘iyniliolfC form<f 

volcanos 

water foniiK, ri\ers, Likes, seas 
pnrcmlicscs indicate iinagiiiaTV forms 


IV, Orifftitaliiy of /ipfiercep/ion 
Ong. 0 0 

Ong + 0+ 0+ 

Orig— 0— 0— 

%Orjg, %0 %Q 


I I I 

V Banal V 

Antw, R R* 


Original answers 
Rood original answers 
poor oriKinal iinswers 
percentage of original aiiswern 
Original 

Individuiil aiifiwcrB 

Popninr or comimm nnswcis 

'Folal iinmlicr of content respnimcs 


the content, and (J) originality (0) or banality of icsponsc (/*)« 
The Rorschach symbols, abbreviations and formulae herein usc<l are 
those employed at the Brush Foundation. Tabic 1 summariyc; 
them, giving their equivalents in German and French stuiHcs. 

In order to score, it is obvious that not ms or standards me 
necessary on which to ba^'c judgment. The for example, ac¬ 
cording to Ror<;chach is the form given by the majoritv of normal 
subjects with the greatest frequency The normal detail (D) is 
that which is selected most frequently by the majority of people 
while the original answer (0) is the response given by one peison 
In one hundred Obviously, the norms for these factors must be 
ascertained before any scoring can be done. 

Unfortunately, such norms are not available in jiublishcd fonn 
in sufficient number. The few standards that arc to he fourul hiivr 
been based on small and highly selective groups and liave not yvt 
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been universally accepted. It is indeed cuuous that despite this 
dcploiablc lack of norms for scoring the test, it has been extensively 
used both in research and clinical practise. 

Ihc scoring pioccdure generally followed by most examiners is to 
refer to the oiiginal manual (25) and to Obeiholzer (26) and to 
score lesponscR by conipaiison ivith the samples and suggestions ofEered 
m these publications. It should be pointed out that the manual 
contains only 27 iccoids Scoring in this manner is highly indefinite 
and iinceitain, diffeient criteria being applied by diffeient examiners 
who must icly upon their experience and ^Mntuition ” Obeiholzer 
(26) says, for example, "formulations cannot be rigidly classified 
Even with great expciicnce, the subjective conclusion by analogy 
cannot be entiiely avoided," 

It IS obvious that no matter how conscientious the examiner 
may be, inaccuiacics aic bound to occui, Many exainineis try to 
1 educe the amount of ciior by helping each otlier define criteria 
fo: scoiing, Thus Beck and Levy (1) checked on each other, and 
Obeiholzei checked on them, Meltzcr (19) lepoits that he scoied 
his iccoids foi stutterers in the light of Rorschach liteiatiiic sup¬ 
plemented by suggestions and advice from Beck. Othci examincis 
icfci to the samples of icsponses which arc included in vaiious 
Roiscliach publications. 

Obviously, this method of pioccduic is loose As Beck (3) 
ohseivcd abioad, Roiscliach examiners took "liberties which arc 
incansistent with and foreign to the scientific approach,” Practical 
application to clinical proceduic must be seiiously hampeied bv 
such lack of unifoimity. Dimmick (33) foi example recently tiied 
to apply the test to thiec clinical types of dementia piaccox and 
concluded that the test will be valuable for personality diagnosis only 
when more objective classification of the responses is possible. In 
woilcmg with the test, lie found the scoring too subjective, espcciallv 
foi F+, F~, Do, 0+ and O— 

Some examineit* use lists of norms which they have amassed. 
Such lists have been published by Loosli-Ustcri (16), Linares Maza 
(15), Salas (29) and Gardner (8). Meltzcr (19) also reports 
that he .ulhcicd to statislically picpaicd tables which have not, how¬ 
ever, been published. In the most recent summary on the Rorschach 
test, Veinon (31), still recognizes the need for tables of responses 
fiom icpiescnlativc gioups in order that some degiee of objectivity 
in bcoiing be attained. 
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There are some Rorschach examiners, however, ^\hn prrf<'i the 
subjective, artistic, and intuitive approach. Wells (32), for example, 
feels that despite the subjectivity of the Rorschacli mciluid, it is one 
which should be emphasized '‘if the theme of ‘pcrMiJiaht\ ' tfsr. |s 
to get out of the tangle in which the premature recourse to ilatisiuv 
(or in less amiable terms, the substitutuin of statMits foi irisiglii) 
1ms enmeshed it/' He points out, therefore, that the admiiiistiator 
and the interpreter of the test must be artistic and intuitive and 
must display a delicate critical sense. 

One generally experiences difficulty in trying to get an ohjeiUve 
score in any flee association test, The test is purposely designed to 
permit wide latitude of response and free play to the imagintUion 
The ink-blot test is no exception. Subjective evaluation is ine\itahlt‘ 
and even desirable in mtcipreting the final scoic. Hut a test to he 
reliable must exhibit some degree of unifoiniity and must be amen¬ 
able to a fairly objective scoring so that it may be used effitienth In 
all test administrators Therefore, while no attempt to ad lie re to 
a rigid stereotyped procedure should be made, it should he regulated 
to a degree of efficiency Further, although subjective iiUerpictation 
of the test results is desired ultimately, an objective anil .idoc|u*ite 
scoring will reduce the necessity for subjective evaluation and thus 
place the test within the bounds of reliability and piactiuililv. 

Many investigators as Muller (21), Lopfe (17), Heck (1-3), 
and Vernon (30, 31) have recognized these serious limitations of 
the scoring proceduie and have tried to outline criteria for •^coiing 
certain of the Rorschach categories. Hertz* suiiUTiarv (11) of thr 
literature up to 1934 indicates the gross inadequacy of the cntcria 
which have been expounded to that date, Mcllzcr (19) has snb>e- 
quently suggested certain improvements and modifications in the 
scoring system which would tend to increase the objectivity and 
reliability of the scoring As already indicated, Vernon's latest 
resume (31) emphasizes the uncertainty and subjcctivits of thr 
Rorschach scoring even to this date 

Since It was recognized that one of the most urgent needs for tlir 
Rorschach test is the standardization of the method of administration 
and scoring, especially the determination of objective ciiteiia for 
scoring and the development of adequate tables of response^ finiii ,i 
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iepicscnlntive j^ioup, the Kiush Foundation® undcitook such stand¬ 
ard izatjon as pait of Its icscaich project on the basis of the Roischach 
iccoids of 300 Jiinioi High School students, 150 boys and 150 
girls, selccicd as icpiesentative of average Amcrican-boin white 
chilclicn. Tlicsc subjects wcic selected at random as to chronological 
age, class standing and school giades. Reference should be made 
to a picvious paper for a dcsciiption of the group which shows dis- 
tiihutions .iccoiding to chionological age, sex and intelligence quo¬ 
tients, all of which tippioMinatc the noimal curve (12) 

It is obvious that the success of any scoring method devised 
depends in large mcasiiic on the faedity, accuracy, and the uniformity 
of the administiation of the lest It was therefore neccssaiy to per¬ 
fect if possible the method of giving the test before attacking the 
problem of scoring. 

Refcience has alicady been made to the report on the standard¬ 
ization of the method of administiation as developed at the Brush 
Foundation. In brief, Personal Data Sheets, Record Blanks, and 
Summaiy Sheets wcic piepaied foi quick and efficient recording of 
all ncccssaiy data. Systematic and uniform directions were piepaied 
and mcinoiiyed, A tiiai blot was introduced to make the responses to 
the fiist caid more comparable with the rest of the responses, and to 
establish a more favorable mental set at the beginning of the test. 

Diagrams weic made for each blot, parts of the blot being assigned 
symbols in the foim of Icttcis and mimbeis for indicating the exact 
location of the detail selected foi interpretation. These diagrams 
weic utilized in giving the test, Figuie 1 is a leproduction of the 
cliagiani for Caid II. It may be observed that (S) represents the 
side figures, (.?) the upper red figures, (4) the bottom middle red, 
(2) the middle space foim, {12) the black projection top center, etc. 
In addition the was used to show the position in which the 
caul was held, the apex ahvaj^s representing the top of the caul 
Answeis W’crc iccoulcd, using these symbols, thus: 

Card II 'Vwo nip ft da net tiff 

r/oiuM (S)'it'ny/ (\ YDti luU 

V head (7)'^ 
toll {2y* 

V peacock 

"a uihlnt (5)" 

“I Ilf Eiuvli I<oinulnlion is ilic ccnlial partner in Ihe program kno^vn o^i 
llic Ocvciopmentnl Ilenitli Inquiry of Ihc Associated Foundations, Western 
Reserve Untvcrsily. 
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V25-bu()''figur€,koltotn ceflltr 
bQUftfn 


FIGURE 1 

Dt/VCRAM FOR CARD U 

Finally, the reaction t\mc wns recorded from the time the card 
wab presented until the first response was given. Two minutes were 
allotted for each card.^ 

Problem. Stanpardizatjon of the Method or Scorinc 

The next problem was to determine upon a standardised iiietlunl of 
scoring The responses of the 300 students were therefore subjected 
to statistical analysis and qualitative study, and a method of scoring 
was evolved which would enable different examiners to score Ror¬ 
schach records in the same way. 

Frequency Tables for each blot were constructed contniniriK all 
the responses. Construction of these tables involved:— 

I. Preparation of Catalogues m which answers were recorded 
on separate cards and arranged according to their rcspeciivo 
location on the blots, 

^For further details on the method of odminUtratlon of the Rorschacii Teat 
as modified at the Brush Foundation, refer to note 2 . 
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11. Picpaiation of “Preliminary Lists” on which answers were 
so arranged that tlicii numeiicaL frequencies might be readily 
computed, 

III. Detcimination of the criteria for the evaluation of the test 
factors, 

IV, Final determination and constiuction of the Frequency Tables 
for use in scoiing. 

I Cataloguing Responses 

Each subject had been assigned a serial number, I through 300 
Eveiv icsponsc given by a subject was lecordcd on a separate cata¬ 
logue caul by using this sciial number. The location of the poition 
of the blot selected foi interpretation was indicated in the upper left- 
hancl comer by means of the symbol used on the diagrams Foi ex¬ 
ample, foi Caul II, a icsponse of suriset ove) the viomitaius neat 
a lake'' was recoidcd in its entirety on a card labelled in the upper 
left-hand coiner “V II W“ meaning card held upside down, Whole 
Not only was eveiy response recorded in this manner, but every 
hem of a icsjKinsc, an item being defined as every foim which had 
actually been given by a subject. For example, the above response 
was also recorded on scpaiatc cards thus- “V 11 4”, "V II 5^* and 
“V II 2 Foi this one response, then, foui caids were prepared 
In tins mannei, eveiy form and every lesponsc whicli had been ex¬ 
pressed verbally appealed on scpaiate cards, the location appro- 
pi lately designated in the cornci, Below each answer oi item of an 
answci, thcic appealed in columns the seiial numbeis of the sub¬ 
jects who had given that leply* If a patticular answei happened to 
be the first icply given, the seiia! number was wiitten to the left 
in the red ink; if it was not the fiist answer, it was written to the 
light in giccn ink.® All sciial numbers of items were enclosed in 
paicntlicscs to indicate that these did not constitute an entiie answer 
Table 2 IS a eopv of two index cauls with their lespective tabulations 
taken fiorn the catalogue files 


“The symbols iiscil refei to those adojited hy the Brush Foundation and 
are taken directly from the prcpnicd dinj^mm^ See Firuic I 
^Answeis were lliiis rlasslficd on the basis of whether they were given 
first ot* suhscqiiciuly Thioiighoiit this paper they arc accordingly desig¬ 
nated ns 'Tirsl answers’' and "other answers’* This was done in order to 
study the lest from the viewpoint of the first icaction given to the biota 
This siil)jcct matter has been defeircd for treatment upon another occasion 
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TABLE 2 


Keproductiou of Two Inrbx Cards Usfd in tub rADUi»ATioNs for the 
Freouency Fables 


■ 





V 

W 13ultcrfi> 




» 4 

40 

73 

111 

139 

163 

191 

222 

249 

286 

** 1 

no 

9 

41 

74 

114 

142 

164 

194 

226 

2S0 

283 

24 

172 

12 

42 

78 

US 

144 

165 

195 

332 

256 

289 

20 

17« 

13 

47 

84 

116 

146 

167 

196 

233 

257 

290 

13 

187 

14 

48 

89 

117 

147 

168 

198 

234 

258 

292 

46 

200 

16 

50 

91 

119 

148 

171 

199 

235 

259 

294 

55 

201 

IS 

51 

95 

120 

150 

173 

201 

236 

260 

29S 

57 

208 

19 

55 

98 

123 

152 

174 

202 

237 

263 

299 

61 

225 

20 

58 

99 

125 

153 

176 

207 

240 

264 


67 

253 

23 

60 

103 

126 

157 

177 

211 

211 

270 


90 

255 

25 

62 

104 

130 

158 

179 

217 

242 

271 


102 

279 

29 


107 

131 

159 

181 

218 

244 

275 


106 

2HU 

24 

66 

108 

134 

161 

185 

219 

215 

278 


109 

288 

37 

69 

110 

138 

162 

188 

221 

248 

285 


122 



X (20) 

Man With hands up, 

over head 

# 1 

•*24 

til 

m 

36 

198 

167 

42 


173 

59 

205 



207 

(I7S) 

(108) 

(2J2) 

188 


214 

191 


241 

195 


252 

209 


m) 

300 


265 



275 



290 



293 


♦ Numbers appear in red, imlicating first answers 
** Numbers appear in green, indicating "other’^ nnsweru 

Yellow index cards were used ns mdicators to separate the ics- 
pcctivc parts of the blot which had elicited a response* Eich yellow 
caid was labelled on the piojeccing flap with the s\mbol of the 
detail to which it referred, corresponding to that on the prcpaicd 
diagrams Thus for each ink-blot, localtothdivisious were prci)nied, 
separated by yellow indicators. A section foi whole answers alwa\s 
preceded those for details. 

, The catalogue caids with answers were placed In their proper 
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lucation-cliviMons Within each location-division, answeib wcie classi- 
hed into conletti-fftoups according to the content of the responses,— 
luiinan, nnimal, anatomical, natuial and aitiHcial forms, thcbC divi¬ 
sions being sepalated by colored markers, red, blue, green, black 
and yellow respectively. Within these content-divisions, answcis 
were arranged alphabetically. 

Cards were next regrouped in each content-division, accoiding to 
siinilaiiiy of foims ("form-class”) following the scheme— 

I, Anniiaic forms 

A Ifumnn forms, whole or pajts 
13 Animal forms not human including 

1 foui-lcggcd animals 

2 bats or buds 

3, cniHtneenns as crabs or lobsters 
4 small Hsh 

5, large (nil (whales, scaK, etc, diffcienl in form from no 4) 

6, frogs and toads 

7, turtles 

8 insects oi bugs (Hies, beetles, butterflies, moihs) 

9. snake forms (reptiles, crocodiles, li7Qrd8, alligators, snakes) 
10 worm forma (woims, caterpilfars) 

U. sponges 

12 protozoa and uniceliar animals 

II, Anatomical forms ' 

III Inanimate forms 

A Single Items 

1, natural fornix (such ns hotonicnl forms, clouds, geograpli- 
icnl forms, mountains, water forms, etc.) 

2 artificial forms 
Gcncralhcd scenes 

All cards were arranged accoiding to these new divisions in the 
LontciU-division, in alpluibctical order. 

11 Preliminary Lists 

After all answcis and items of answers had been rccoidcd in 
then appropriate categories, lists were prepared for each test blot 
with 15 columns providing foi the following notations, 

L Location symbol 
11 Position symbol 
ni Response 

IV Reference numbers (in blue) to notes 

V riist Response, number of limes given ns n first answer 

VI First RespoiiHc. numbci of times given as nn item incorporated in 

a first response 

VII Othei Response, number of times given as nn entire answer, not 
the first 
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reference numbers appear in blue ** frequencies for the form-classes appear in red 
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VIII Other Response number of tunes given as an Kern mini pnrnccd ui 
other responses , 

IX Sum of all entire answers given (V + Vil) 

X Sum of aU items given (VI-h VIII) 

XI Total of all Items and answers (IX + X) 

XU. Score for W» D, Dr, Do, DS 
XHI Score for F+ and F— 

XIV Content symbol or iiblirevlfltian 
XV Score for 0+, 0 —^ V, 

Table 3 reproduces one page of the^c prelimJn.u y lisU taken 
irom the records of Card V, Responses were written in appro¬ 
priate columns It will be observed that all the answer*^ pertaining; 
to “a person'* were listed in alphabcticnl order under that Jiendin^ 
which represents the fonfi-class. The frequency foi cacli respnn^e 
and foi the foim-class was computed, the latter being written ui 
led Ink. For example, an answer in terms of “a per on" was given 
once as a "first answer," ten times as "other answ'cis,'* never as 
"items," the total being eleven tunes in all. SinuIaiU, *‘fl\ing ani¬ 
mals" was given no times as "first answer," tinee utwes as "other 
answeis," totalling thiee times in alL 
It should be noted that Column IX gives the total number of 
answers given to the blot and was the figuic used in determining 
the distinction between normal and rare details. Column XI lejire- 
sents the number of times any reference was made to a pailicular 
kind of response and summarizes all the forms given. It was tills 
■figure which was used in determining good or poor fin ms and 
originality or commonness of icsponse. 

In this manner, lists of all responses were arranged for each 
card On the basis of these, definite criteria weze formulated for the 
different test factors 

Ill Determination of Criteria for tihi Evaluation oi 'iiii 
Rorschach Test Factors 

A Sconit^ the mode of appeicepUoti, 

1. Whole answers {W), 

Answers were scored "whole" where the subject indicated thal 
the entire blot had been interpreted, not a part of it. FicqiiLMul\ 
whole was given at once, thus: "n bat/* "a flotvet/' an^cl/' 
no details being mentioned. At other times, the wdiolc figure was 
interpreted followed by descriptive details, as for example for Card 
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111, two hittleis scfvui^, hoUlttig fray, bodies bent, thin necks, and 
!tinny noses At times, details were seen successively and then all 
RioLiped into a whole coordinated idea, as for Card I, ''a witch at 
the side, nno/liei on this side, a pole in the ceiitei—why it must be 
witches buining somvihinq at the stake/* Tlicsc answeis were scoied 
'7r When, howcvei, it was evident that the whole had been huilt 
U[i fiom a detail oi a number of details fiist, the answer was scored 
"dlf*** meaning built up from one or moie details.^ 

2. Detail atmvvts, not mal {D) and laie detail (i)/), 

All iinswcrs to paits of the blots were scored detail answers 
Di tinction had to he made between the normal details (D) and 
the laic details {Di) 

Rorchach^ instructions were *‘noimaI details are those selected 
most ficqucntlv by a noimal group of subjects” (27), This sug¬ 
gests a quantitative and statistical criterion Beck (3) points out 
that tlicic aic two possible critciia for the Di, unusualness, 
such as is inherent in sr/c, position, or a qualitative feature, b) in- 
ficquencv.” The qualitative criterion has not as yet been experi- 
mcntallv investigated,*^ Most workers use the quantitative standard 

Lopfe (17) called nil details normal, interpretations of which 
made up 1/22 of all those given to the blot Those details, the 
ficqiiencv of which was less than 1/22 of the total were considered 
inie details Foi Card 11, for example, he received responses 
fiom his subjects lie took as his dividing line between normal and 
laic details, 21 oi 1/22 of 465 He decided that all paits of the 
blots which wcic selected for intcipictation more than 21 times were 
noimal Tie explained that he selected this fraction because it gave 
icsults which weic most like those which had been obtained by 
Roischacli with adults and he believed it would be practical to have 
Miuilai icsults foi comparative puiposes 

I^opfc's ciitcriori of 1/22 was accepted by LoosH-Usteri (16) in 
distinguishing hci noimal and raie details. She had to use his 
CMteiinn since lici study involved a comparison of her data with his, 


^Jlcrk (2) has shown ihal some blois lend to elicit more Ws thnn otheia 
It IS therefore neccsR,iiy to wciRbt this factor according to the blot, Uc 
lists values statistlc.illy compiled to be used instead of W, 

"In the first issue of the “Rorschach Research Exchange Service^’ (35), 
Di Klopfci and his associates diRCuss (pialitalivc criteria foi this categoiy 
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Even using his cn'tetion, however, her normal details did not agree 
entirely with those of Rorschach or with those of Ldpfc. 

Beck (3) claims to use a quantitative criterion, nUo, though he 
thinks it necessary to investigate experimentally which is the more 
valid, the quantitative or qualitative Vernon (30) finds this critcnnii 
of frequency unnecessary. He suggests anotlicr scheme of '^coring, 
namely to refer to the whole blot, IF — to the greater part 

of it, D-t- to a large portion and D— to a small detail, the examiner 
computing under which of these categories the response should go 

Gardner (8) decided to score ns rare (Dr) all portions of the 
blots mentioned less than five times by his 300 subjects. 

The Brush investigation adopted a quantitative criterion The 
actual number of times specific details were selected for interpreta- 
tjon were tabulated for encli blot, frequency distributions prepared, 
graphs plotted and studied to locate where the break seemed to 
come between the most frequently selected details and the rarely 
selected details. Figure 2 shows the graph for Card 11, 'Fable 4 
the summary sheet upon which it is based. 


Summary 

TABLE 4 

Shbpt' Frequency With Wrncii 
iNTERPRErArrOK 

Dptaiu 

ARE SPl.ICiri) lOR 

Card II. 
Symbol of 

Total no. 
of times 

Detail selected 

Score based 
on 20 per- 
reiuilc i‘rilcrifjn 

s 

side figure 

n 

1—I 

3 

red figure or top 

iU 

1) 

30 

of red figure 

2 

nr 

3a 

narrow red just above black 

3 

Dr 

15 

of red figure, top 

5 

Dr 

1S4'33 

"legs” of red figure, together, 
top 

5 

Dr 

33 

“leg” of red figure, top 

5 

Dr 

5 

black figure at sides 

237 

]) 

+ 

bottom red figure 

J39 

U 

2 

middle space form 

75 

ns 

5-I-+ 

black plus bottom red part 

2 

Dr 

R 

projection, outer edge of black 

30 

Dr 

24 

profile, outer edge of black 

1 

Dr 

22 

upper half of black figure 
“head” part of black figure 

G 

Dr 

10 

3 

Dr 

1 

“paw” of animal toward center 

28 

Dr 

1&16 

“two pnws” poiiuing iii middle 

n 

Dr 

12 

projection, center top 

CG 

1) 

12-h2 

projection top center with 
space forni middle 

2 

D-I-IXS 

17 

narrow lighter gray streak in 



top projection center 

2 

Dr 
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FIGURE % 

Card II — Frpquencie3 with which Details are Selected for Interpre¬ 
tation 

Valions pciccntiles were located for each distribution The 20th 
percentile was selected as critci ion, since it appeared most consistently 
to be near the breaking point of the line. All details with a fre¬ 
quency above the twentieth percentile were consideied noimal de¬ 
tails Thus in Card II* Table 4 shows that the Side Figure (5) 
was selected for interpretation 88 times, the red figure top-(3), 136 
times, the black figure-(5) sides, 237 times, the bottom red figures, 
139 times, and the piojcction centei top-(i2), 66 times These weic 
considcied noimal details, the othcis, larc details 
Table 5 picsents the list of noimal details for each ink-blot as 
determined by the criterion adopted. 
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TABLE S 

SUMMARY OF Normal Details as Determiwlo iiv tup 20th Ptrceutilk 

Criterion 


Card Locnuon* Hi"!..- Location’ 


s 

Side figure 

between 

c 

Ccntei; figure 


Sides 

of side 

21 

Upper third 


figure 

Projection of side figure, 

2 


“wing” 

of center 

31 

Upper third 


figure 


IS 

Lower two-tliirds of cen- 


ter figure, 

“beir 

17 

Darker form 

m cctitei 


"lady’s figure’* 

n S Side figure 

5 15lack figures at sides 

3 Red top figure 

4 J5i>Uom led figure 

12 Black pointed projection, 

middle top 

2 Middle space form 

III, S Entire side figure 

5 Red middle, “butterfly** 

4 Red figures^ upper cor¬ 
ners 

1 Black part, middle bot¬ 

tom, “negro heads” 
card reversed 
Z Side figure, “leg” 

3 Middle part of black 

side figure 

IV I “foot*’ figure, sides 

2 Middle projection 

4 “Snake” projections, sides 

3 Top part of “foot” figure, 

“toe” part 

5 4'5^ top center, “face” 

y« S side figures 

2 Two bottom projections, 
middle 

1 Top middle figure, “bend 
of rabbit** 

13 Side figuies without ex¬ 

tremities 


(Vi cuniinucd) 

5 ''Head” pnrl <»f -.idc 

figure, onrd reversed 
24 Lighter i^rav liKure, cen¬ 
ter, botldin 

22 Top of upper third, 
“snake's head” 

2 Large prujcition extend¬ 
ing out ward at sides 

VII 1 Top third of side figure 

2 Middle third of side 

figure 

3 BoUnni third of sule 

figure 

Id-2 Toj) two-thirds -^hlc 
figuro 

3-i“3 Bottom third of uhnle 
figure 

VIII 1 “Animar’ figures ,ii ‘^ides 

4 Top middle gra> 

3 Blue midillc 

20 “Uih-figurt” nr "fish 
bone,” middle of gra\ 
blue 

2 Reddish top of it'd- 
orange, Middlr hntiMin 
2+5 Red -01 niigc, middle hot 
tom 

IXi 1 Brown pan, top third 

2 Green part, rniiUllr third 

3 Pink port, bottom iliird 
10 “nnlmaTs face” in grreii 

on border of bro\vn 
cl “claws” in brown, prn- 

jcctions extending in¬ 
to center 

13 Pink bottom, niiicr por- 
tion 

3+C+3 Pink port, botUun with 

center figure, “tree,” 
card rev eneed 
A 1 Pink portions 

figure, center ton 
" • ” Gray figures together at 
lop, incliifling projec¬ 
tion (30) 

figures, center 
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TABLE 5 {continued) 

Locaiion* Card Location^ 


6 One of skIc cxlrcmitics 
“Icr'* fiKuie 

30 Pjohlc, iiiuler contour 
Vr S Side fiRurc, hnlf of lower 
two-lhirth of whole 
S+h Lower iwo^iliirds of 
whole 

1 Tapper third of fijrurc 
(’ Center part ihrouRli 
6 Darker black part of 
center top, "snake" 
fiRurc 


3 Gicen figiues, centci 
bottom 

12 "Rabbit’s face” in gicen 
center bottom 

20 Lighter green, center of 
gieen figure bottom, 
when reversed, "a 
person” 

6 Blue figures, sides, "spi¬ 

ders” 

‘V Gray figures, sides 

8 Oiangc figuies, sides, 
bottom 

7 Yellow figures, middle 


oration aynibols icfcr to diagrams used at the Brush Foundation for 
recording and bunting responses See Figure 1 These diagrams have been 
reproduced in Booklet rontaining the Frequency Tables to be used m 
Scoring the Rorschach Iiik-hlnt Test which can be obtained fiom the Brush 
Fouiidation, CIcvcIaiKl, Ohio 


3 Space details (DS) 

The space details i^ave little difficulty It was generally clear 
when a space foim was selected foi intcipietation The subject 
cithci pointed to the space fonn giving his answer or indicated the 
space upon cautious questioning of the ocaituncr, Foi example. 
Caul II, middle space form, ''a iop^' Caul VTI, middle space foim, 
lantpy Caid I, white aiound the black silhouette, ^Uhe ocean/* 
all weic icadily iccogni/cd as space foi ms When theic was any 
doubt as to wliethcr space details wcie involved, tlic following ques¬ 
tion was applied to the response: Could that atiszoci have been qxven 
if the spare fotms had not beexi specifically seen^** 

When it was evident that the whole blot had been inteipictccl in 
conjunction with the space foims, symbol ^^TF(DSy* was used 
Obeiliolzei and Baen/agei (26) used the symbol "'Gzw** which 
cniicspoiuls to this* When space foims seemed to be moie dominant, 
"DS(IF)'* was cmplovcd. When the white spaces seemed to be 
cntiiely lesponsihlc for the answers as in ocean/* '^watei/* oi 
'*]akc/* tlicy were designated as 

4* Oliqoplnenic details (Do)* 

The oligophrenic details (those details where only paits of bodies 
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are given where most normal subjects sec wliolc bodies) were easily 
scored, once the lists were tabulated. Since wholes and parts of 
wholes were listed and placed together, it was leaJily determined 
from the numerical frequencies whether whole figtucs had been given 
more frequently than parts. In Card I, for instance, "a wing'* for 
the side projection was scored Do because most subjects saw the en¬ 
tire figure, either as a "person wUh whigs^ or "a bud with luinqs*' 
or an "angel with wings*^ Consulting the listb, the numerical fre¬ 
quency for "wing' was so much less than that for the other whole 
figures, that it was evident that it was the rare answer rather than 
the usual Similarly, for Card V, "a wing of a buiieifly'* foi the 
side projection was a Do because the numerical frequency for the 
whole butterfly showed that most people see the entire form lathcr 
that just a part, Again^ in Card VIII, ^'feel of some animal" for 
the "feet" of the side figure which is gertcially seen as a whole animal 
was scored Do, 

Many responses of parts of bodies were not oligophrenic details 
m Rorschach's sense, because it was more "noimal'* lo give these 
parts than the wholes. Agiun, the numerical frequencies on the lists 
showed this. Card VII, top third, for example, was commonly 
interpreted as "a persons head," few subjects giving a "whole pet- 
so?"' for that side of the blot Hcncc this was not considered a Do 
response but rather a D response. 

5, Sutmnary 

Once these criteria were definitely established for cacli of the 
modes of apperception, the responses on the lists were scored, Fir^t 
the class-divisions were scored in red Thus in Tabic 3, semes for 
"one person" "two persons" "two persons" card reversed, "one 
animal" "mmial shut" "two anwials" and "flying animals" appear 
in red Then each response was scored W, D, Dt, Doj or DS. 

B, Scormg the quality of apperception, 
li Form (F). 

Rorschach distinguished between forms sharply perceived (F-]-) 
and forms poorly perceived {F—) on a statistical basis. Accniding 
to Rorschach, a good form peiccption is a response given bv 4 I 
majority of healthy adults F+ is held to be a critciion of cle.nncss 
or keenness of perception. Rorschach makes it depend upon (ic- 
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Cari> H — Frequency with which the Same or Similar Forms are Given 


qucjicy', implying that the ficqucncy of the form sliows Avhether 
that fonn corresponds to a cleai perception of a majority of normal 
adults* Accouling to Roischach, the forms given most fiequentlv 
by normal subjects aie good foinis and are considered ^'standards” 
foi judging othci foims Those that aic better than these “standards” 
arc designated plus and those which arc poorer, minus Thus this 
designation is given paitly as a lesult of empirical and statisical 
procedure, partly because of the judgment of the examinei (25) 
Rorschach ficqucntly admits that subjective estimate must enter 
ui the dctcimination of tlic good and poor foims. In fact obsciva- 
Lion of the scoiing of this factor in his manual discloses many 
consistencies Ldp^c (17) aigucs that only after long piactisc with 
the test and only aflci comparison with the data of other invcsti- 
gatois and especially with Rorscliach's recoids, will it be possible 
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to attain sufficient objectivity m judgment. According to Loosli- 
Usteri (16) or tlic other hand, subjective estimate pla>s only n 
small role. Oescr (23) seems recoiiciicd to the fact tliat .i certain 
degree of subjectivity is inevitable in scoring i'~. No hard and 
fast rules can be laid down. 

There are a certain number of forms on cacli plnlc (hnt 
arc Been by nearly everyone. These are called rH-. Olliers 
have to be judged on tlicir individual merits, On the whole, 
experience shows whether the form is really vague or far¬ 
fetched, One can always question the subjecta and so come 
to a decision (23). 

Beck (3) appreciates the difficulty in scoring F+ and F — with¬ 
out a standard list and reports glaring inconsistciicics observed in 
the work in Zurich Meltzcr (19) reports that he scores m 
the light of a frequency distribution of form responses. His lists 
have not been published) however. Gaidncr (8) arbitralily deter¬ 
mined that a blot or portion given the same lorn\ five times (in re¬ 
sponses of 100 subjects) was all others were scored F without 
designation 

It is obvious that there is still much subjective estimate involved 
In scoring the form answers and there is urgent need for a standard 
list of good forms. Such a list was prepared in the Biusli investiga¬ 
tion for the age gioup studied, based on the frequency distiilnition. 

As indicated abovc» Column XI of the preliminary lists gives tile 
‘^frequency criterion” since it summarized the total number of times 
references had been made to certain forms, It will be recrillcd that 
the responses had been arranged according to the nature of the 
content, and further, according to a preconceived classification de¬ 
pendent upon similarity of foim On the lists, the frequencies for 
the form-classes had been summarized in red. This red figuic, thcic- 
fore, in Column XI indicated the frequency with which paiticiilni 
forms had recurred and thus was taken as the "frequency value” for 
the forms (see Table 3). 

Frequency values were arranged m a distiibution mid giaplis weic 
made and studied for each blot in order to locate that point where 
a break seemed to take place, separating the most frequently pci- 
ceived forms and those less fiequently perceived. Figurev 3 and 4 
present graphs for two of the ink-blots. Percentiles were located 
for each distribution and ficquencies and percentiles summarized 
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FIGURE 4 

Card VJII — Frequpncy with whicti the Same or Similar Forms are 

Given 


on a separate sheet. All frequencies that fell at the 50th pcicentile 
were considcicd i^ood foims. Foi most blots, the median seemed to 
fall between 11 and 15. Theicforc all ficqucncies of 13 or more 
wcic considered pood form (F+). 

Foims which did not icceive a high ficquency had to be judged 
as “bcttci’^ or "worse” than the "norms,” Often lesponses were 
given ^vlllch had a low numeiical frequency but which wcie ob¬ 
viously like the good forms. Foi example, the iespouses weie ex- 
picssed in dilTcient woids, as **scene!' ^'landscape!' monniaijis and 
forests in the distance!' oi ^'panoiama!' In ordei to scoie these 
forms in an objective inannci, aiiothci ciitciion was adopted. 

Gioupings wcie made for all forms of like kind given as a whole 
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Appendix; 
Note Symbol 


TAliLE VL 

Card V—Groupings of tiif Samis oa Similar I'orm lMAt,PR.v 
Response Column IX X XI XllI 


One person seen in Lcntcf 
Y/ person 11 

O person ^ 

1 hendj face 2 

1(F) C head, face B 

5 cars f 

2 legs 2 

S costume 


l-\-* 

U !• + 

(11) 13 

(2) F-i- 

H IH- 

(t) 2 F+ 

(4) 6 l-M- 

(7) 7 r4- 


W 

5 

6 Si 7 


Two persons seen 

persons 

persons 

reel 


I'—* 

6 6 F_ 

I (0) 7 F— 

6 (2) 8 F— 


3 


W 

C 

1 
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or HI ^JJiy of tljen (IctiTils with a smiimaty of the frequency of each. 
These wcie added to the preliminary lists m the form of an ap¬ 
pendix, lefcicncc bciiiK made to them in the lists in blue ink m 
Column IV. lable 6 presents a page fiom the appendix to the 
list for Card V. By consulting these groupings, it might be de- 
tcimined wbclbcr a foim was -j- oi — despite the fact that its 
numciiLal fic(iucncy was lower than that which the numerical 
criterion demanded. For example, flying animaV* given only three 
times would be F — according to the numerical criteiion. Yet 
''hinV* and ''butterfly' were given 118 times and insect, 225 
times, showing that "flying animal" is plus. 

It was likewise observed that despite the use of the two enteria 
already lefciicd to, there were some few icsponses which could not 
he scored objectively, 'Fhey were responses which liad a low numeri¬ 
cal frequency and which could not be compared with any of the 
gioupings in the appendices. Subjective estimate had to determine 
the quality of these responses. For example, Caid V, "an ornamental 
(Vi^h on a stand” or Caid VIII, the small space foims m the center 
of the card, "a milk bottle" wcie icsponses given only twice each, 
yet wcie considcicd F-|-. 

In order to reduce the ciior involved in such subjective pro- 
ceduic as inucli as possible, the scoring was done by three judges, 
independently. The examiner scored each response in the lists in 
the appropriate column (Column XIII). The left side of the 
lists wcie turned down once, and another judge scoicd them. The 
sheet was again folded over and a thiid judge scoicd the icsponses 
When the judgments were compared and disciepancics occuiied, two 
other judges were consulted befoic the final score for form was 
decided upon. 

Summa/y fof the deteranmhon of -F4' (fud F — 

Three ciiteiia were used for the determination of good form: 

1. All foims which received a frequency of 13 or more were con¬ 
sidcicd good forms and scoied 

2. All foims which received a low frequency but which belonged 
lo a similar gioup oi class wcie scored as that gioup was scored. 

3. All foims of low mimciical fiequcncv, whcie tlicic was no 
basis foj compaiKon with the same or similar forms, weie scored 
accoiding to the cniicuncnt estimates of fiom thicc to five judges. 
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2 Movement Resfionses (M). 

The movement factor is one of the mo^^t importniit m the tost; 
it is also the most difficult to score. Rorschach (2S) advUos that 
movement answers arc ''engrams of movement in prior cvpciicncc, 
seen, imagined or carried out by the subject himself," Thr hint nr 
parts of the blot must be seen as if in movement. The subject 
must feel the object to be in motloa In Card I, for ev.impic, 
"two forms of angels with fluUenuff wingsf' and Card U, 
fools dancing together'* arc movement responses Often, the suli^ 
ject himself explains that he experiences movement. He niav even 
show by his actions or conduct that movement has been seen and 
felt. 

Rorschach specifies that "movement occurs almost always with 
human beings or animals having human characteristics," However, 
on occasionsi there may be movement with animals or even life¬ 
less forms,—plants, objects, even geometric figures and hnlated lines. 
Further, Rorschach^s movement factor is larcly found with small 
details. If movement is expressed, it is mcrclv a sccondaij cinlicllish- 
ment. 

Jlorschach cautions that care must be taken not to view cverv 
movement that is mentioned as a movement response. Any 
m which an active verb appears In the present tense nce<l not be n 
movement response. Answers such as dud that goes into the 
WilierJ' "rt dog which siups at a Imllerfly/* flying bhdf* **an 
aeroplane in flightf* or '^a mountain forth fnc* in most 

eases are not movement answers according to Rorschach. Thev arc 
form answers, the intcrpictations being based on the form of the 
parts alone, and the statement of movement is often onlv some 
secondary association. 

To score an answer as movement, the examiner must be assured, 
then, that a primary feeling of movement really determined that 
particular response. The subject must feel motion in some wav. The 
movement must appear to be actually executed, so tliat there ap¬ 
pears to be a reciprocal change of position of the parts of the blot 
As Beck (3) explains, "there is represented in the response nn .aciunl 
experience, in which the individual himBclf is, in the faru.isv, en¬ 
gaging in some activitjr, conscious or unconscious." Thus, *Uwo 
men fight" is a movement response only if the subject actimllv ex¬ 
periences the movement V bandnmUr' for Card HI, ^evcr^C(l, is 
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a movement answei, because the form of the blot alone could not 
have pioduccd that response. Movement was seen, the hands 
stietched up m the air, as if leading a band. 

Even if no actual movement takes place, but the response im^ 
plies stiain oi potential movement, it is consideied a movement re¬ 
sponse. 77ian lytHff down or standing iSy for example, a 
movement response. 

Some mvestlgatois do not adheie to this orthodox view of the 
movement factor. They scoie as movement, any lesponse m which 
movement is indicated, whethei it be a human being, an animal or 
object. As a icsult, much confusion exists in scoring this factor and 
many disciepancies may be observed in the litcratuie on the subject 
Card VIII, for example, is fiequcntly interpreted as ”an animal 
climbing ovei locks or going up a ticc.^* In some recoids it is scored 
fo7?th in otheis, inovenient. Peiusal of LooslMJsteiPs records (16) 
shows that she restricts herself to Roischach’s original specifications, 
scoiing many iespouses which expiess movement veibally as foim 
answers, Ken (14) on the other hand, does not adhere to the 
oithodox view and scores many responses where movement is ex- 
piessed, as movement 

As Beck (3) so ably points out, the scoring of this factor is vciy 
important since it is one of the most fundamental elements in the 
whole Rorschach system of personality diagnosis. There must be 
some unanimity of opinion in scoring it, if the whole system is to 
mean anything. 

Some investigators assume that intelligent subjects can tell whether 
movement has been involved oi not. They question their sub¬ 
jects cautiously. Unfoitiinately, the subject cannot always help 
because he is not always awaie of the experience of movement 
Loosli-Usten (16) icports that she scoied many responses as move¬ 
ment, even when the subject denied that movement had influenced 
his answei, She did not feel that her young subjects were capable 
of intiospection Beck (3) also points out that the movement mav 
be unconscious Questioning may elicit answeis which aie meiely 
aftci-thoughts, not really what actually was felt at the time the 
answer was formulated. For this leason, he docs not tuist the sub- 
jeet^ introspection He again suggests research on this subject, 
to dctcjinine statistically, what movement responses are generally 
given. Levy (3) on the othci hand, docs not find this difficulty in 



42 


JOURNAL OF GENETIC PSVCIIOLOCY 


dcteimining “felt movement” in Rorschach’s sense. Secinj: of animals 
in movement, he claims, docs not represent “fcU” iiioveiiiont; a bin! 
with wtngs outspread is not ‘"felt” movement, but men moving or 
lifting up something is 

In some cases, doubtful answers mav be compared with ollmrs 
to see whether F or M predominates in the whole record. **ln ca'^cs 
in winch it is questionable whether a mere form response ot a 
combined response is present, nothing fuithcr can he done than to 
write F for the time being, and to correct it, later perhaps, aflcr a 
comparison with all the responses given’’ (26). It is cv'idcnt that 
with this procedure, subjective estimate may enter to such a deg ice 
that it may determine the whole psychogram. Ikck's objection 
(3) to this manner of scoring certainly seems to be justified, Lew 
(3) on the other hand approves of this common piactise. If a 
ment tendency is observed in a subject’s results, he is willing to con¬ 
clude that the doubtful responses have been influenced by niovemcnt 
In fact, he prefers this procedure to Beck’s suggestion for some 
statistical determination of movement responses (3). 

More research is obviously necessary to dctcritiinc upon adequate 
criteria for scoring the movement responses. In the ab'^cncc uf 
'^norms’’ or "standards,” the following criteria were used in detennin- 
ing the movement factor in the records of the Brush investigation: 

L Responses were scored movement where the language indiiatcd 
“felt” movement in a human figure. 

2 When movement was expressed with other responses—with 
animals, natural forms, or objects—comments of the ex¬ 
aminer which were wiitten on the record, answers to cautious 
questions, and explanatory remarks of the subjects determined 
whether or not movement had been involved. 

3 Where change of support or position of parts of the blot 
was clearly indicated, movement was inferred. 

4, Where the subject indicated by word or gesture or both that 
he actually experienced movement, strain, or tension, move¬ 
ment was indicated. 

5, The general criterion applied was,—would this answer have 
been possible if movement influences had not been opciating, 

6, In a record where there wcic numerous movement responses 
which could not be challenged, a movement tendency was 
assumed and doubtful responses were scored movement. 
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7. Fiom experience, some responses were recognized as move¬ 
ment answcis generally given by subjects and scored as such 
by Rorschach and by subsequent investigators. If the subject 
did not actually express the movement, cautious questions 
weie asked in order to verify the influence of movement. 

Experience with ‘^normal” groups or subjects has impiessed the 
wliter with the value of having the subject help as much as possible 
in dcteunlning the factois involved in a response. By word or gesture, 
he ficqucntly indicates whether movement or only form was instru¬ 
mental in tile interpietation given. Occasionally, this is not pos¬ 
sible No doubt with subnormal or certain mentally disoidered sub¬ 
jects such procedure is never possible ® 

3. Coloi Responses (C) 

It was not difficult to deteimine whcthei a color answer liad been 


‘’At present, the Brush Foundation is experimenting with finer diflerentia- 
tions of this movement factor Movement responses are scored in three 
\v ays • 

M refers to movement of human or ammal forms according to the 
critciia specified above 

(ii/) refers to any implied movement, strain or tension 

fft refers to movement in nature, natural or artificial happenings It 
seemed necessary to elaborate upon Roischnch^s original movement factor 
to include other foims of movement because such factors seem to have diag¬ 
nostic significance. 

In a icccnt conversation with Dr. Bruno Klopfer (New York City), he 
reported that he was making further differentiations in this movement 
category, distinguishing between actual movement, movement tendency, 
‘^dynamics in happenings,’^ and ccitnin kinds of shaded responses closely 
allied with the movement factor 

In the last issue of the Rorsc/tne/t ReseareJt E'^change, Klopfer and Sender 
(H) difTcrentinte between M or Movement of human beings, FM or Foim 
tending toward movement winch appear to ineliide human and animal forms, 
and in or minor movement, this Inst referring to «) expressive qualities m 
parts of human and animal forms ns "grinning faces" or "pointing fingers’* 
and h) passive happenings as "explosions, collisions, falling objects,” 

The writer has also had correspondence with Mary Hunter from Hono¬ 
lulu, in which she states that she is of the opinion that it will be necessary 
to make additional differentiations in this movement factor, possibly M, 
FM and MF to indicate the degree of F included with M as in the case 
of the color answers. 

Finally, in a recent note by Thointon, G R (36), he presents statistical 
evidence which points to the conclusion that a belter measure of movement 
is obtained by including all responses which otherwise correspond to Ror¬ 
schach's concept of movement response, whether their content is luimaii 
or non-luimnn, This Is in accordance with the suggestions contained in the 
criteria cited above. 



44 


JOURNAL OF GENETIC PSYCHOLOGY 


given when color was expressed. 'Vi pink pigT green ivater/' aiul 
'^coloied butte)fly'' were answers wliicli showed at once that coloi 
had influenced the inteipretation to sonic degree. 

If, however, no color was indicated, the examinei had to dcterin- 
me whether or not there were any color influcnccN. Tudgment liad 
to be used, also, in making the thiee color diffcicnti.uions. AVas 
It pure color that influenced the answer? Or was it both form and 
color, the form being predominant {FC)J Or was it more coloi 
than form (CF)'^ 

Pure color is, of course, easy to recognize. *'This is ivato, because 
It IS g)een/' ''this ts Russia because \t ts led on my map/* .nul 
'^jello*' aie obviously pure color answers. 

FG and GF are not as readily distinguished. As alieadv indi¬ 
cated in a pievious paper (Note 2), pioper administrnUon of the 
test is extremely helpful in the scoring of these i espouses. The 
examiner must get as much assistance from the subject as possible 
at the time of the examination. Rorschach permitted questioning 
tlie subject after the test was completed Many cxamincis follow 
him in this mannci In the Brush investigation, howevci, It was 
found more eftcctive to ask ‘^safe” questions after each card was 
returned lather than to wait until the end of the test for all questions 
Frequently a subject gave from 40 to 50 responses. He was apt to 
foigct by the end of the examination what had really indiicnced a 
particular response, color or form. 

In this expenment, every care was taken to make these decisions 
dining the examination. Cautious questioning almost always gave 
the necessary information Of course care was taken not to suggest 
the classifications in these inquiries If these ^‘safe’* questions did not 
elicit adequate information, further questions were asked at the 
end of the examination. These had to be more direct. Rorschacli 
himself suggested one question 'IFonld this look like a butierfly to 
you if it loere not red^^' Beck (1) thinks that all questions sliould 
be indirect. Vernon (30) on the other hand, sees no harm in asking 
the subject directly whether color was Involved or not. In tliis 
investigation, only indirect questions were resorted to. Questions of 
this nature were asked; "What made yon say this looked like a 
hutierflyf'" "If it were like this (pointing to the black), would it still 
he a butte) "Suppose it were Itke this, (pointing to anotlici 

color) would it still be a hutteiflyf 
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As with movement, some investigators depend upon the tendencies 
displayed by the subject in the rest of the record LoosH-Usteri (16) 
applied tlic gcneial lule of assuming that if a record contained many 
piimaiy colot responses (G), it was more piobable that a doubtful 
response was a CF than a FC Roischach peimitted this icfcicnce 
to the recoid for the doubtful answeis (25), In this cxpciiment, only 
when the icst of the iccoid was heavily weighted with coloi answcis, 
C and CFj was it assumed that tlic doubtful answeis were CF lathei 
than FG> 

Finally, many investigators rely upon their experience and then 
obseivation of how otliei examiners score similar icsponses in liter- 
atuic. Loosly^Usteii (16) foi example, admits that in most cases, she 
proceeds by analogy. In this connection, Beck (3) suggests another 
tesearcli problem, i.e., dcteiminmg statistically, tables foi these 
VRiious coloi catcgoiics and deciding cxpciimentally which proccdiuc 
IS best, intiospection oi fiequency tables. 

In this cxpciiment, then, the cxaminci depended (1) upon explana¬ 
tions given by the subject cithci voluntarily or in answer to questions, 
(2) on tlic coloi tendencies displayed by the subject in the icst of 
tlie lecoid, and (3) upon her own experience and obseivation, Fic- 
quently the subject explained gratuitously ''The coloi u theie aU 
thonoh I uippose the fonn jsn'i so good!* "This is the sunset because 
the lays shoot out and it is the colot of the sun* foi Card II, "these 
flags ate linvg to a pole, they seem all iotti and weather beaten** for 
Card Vin, 'UliOse ate blue pillows, not much the shape of pillows^ I 
guess the blue temntded me of out pillotvs at home/* Caid VIII. 
Such explanations helped immeasurably in deteimining the coloi 
scoie 

Of coiiise, sometimes the subject could not account foi his answer 
At other times, he would insist upon color only when the experience 
of the examinci made her relatively certain that some foim was in¬ 
volved. Foi example, an answer of "sunset** for the red bottom, 
Caid II, inverted, was explained by one subject as "the sun because 
it is all ted, no, if is not the form of the sun** Yet this same sub¬ 
ject did not inteipict the other icd paition on the same card, as 
"the sun** Again, a subject would say that coloi did not entei at 
all in deteimining his answer, when it appeared obvious that it did. 
For’example, Caid IX "this /a sand (top blown), tins is waiet 
(middle giccn) and this is the sun, I suppose, (bottom icd)^' was ex- 
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plained in this ffisliion, ''sand is sometimes piled high hr a rftoti/td arid 
can come to a point, and you can have round puddles of water/' For 
the "sun," all lie would say, '"You could have (he sun that way." It 
was obvious here, that color was much more influciitul and that the 
subject was just trying to justify his answer by fitting hi some foinu 
The examiner must, therefore, rely to some extent upon liis ovpciiencc 
with the test and must use his judgment and discrimination. 

Color scores may be good or bad, according to whctlici the foims 
arc good or bad. Rorschach did not score color answers + oi —. lie 
assumed that FC meant good forms and CF, poor forms. Experience 
with responses, however, shows that frequently even wlicn color 
predominates, the form is good so that one maj- have and 

CF — Generally FC is a good form. But, even here, form mav 
predominate and color enter slightly, and yet the form be pool. Foi 
example, a reply of ''’snout of a dog" for the red "butiei fly" figure, 
center, Card III, because ''it looks like a dog is cowing toward you 
and this is shaped like hh nose,—and it ts teddish, too, you must 
adnut" was scored FC — because the form seemed to dominate the 
answer and color entered admittedly, but the form (according to iho 
Frequency Tables) is a poor one. Again foi Card VIII, tlic red* 
orange figure at the bottom, the answer ''bntietfly" which was most 
common, was scored FC+ or depending upon t)ic emphasis 

given by the subject. 

As with movement, the color scores were not introduced in the 
Frequency Tables because, as indicated above, the examiner had to 
make the determination in reference to each individual. However, 
reference had to be made to tlicsc tables to determine the or — 
score m the color combinations. 

4 Chiaroscure answers [F(fj)]. 

Responses to the black-gray parts of the blots wcic designated 
F(C). These were readily recognized. The subject genciallv in¬ 
dicated when giving the answer or m reply to cautious questioning, 
that the shaded parts had stimulated the response, "This ts chitichtHa 
because it is shaded that way" "This is a scene as if yon are look¬ 
ing at it fro?n a disfattce, the darket part being ttees, the liqhiet 
clouds" "these are hazy mountains as seen ft am the distance"; 
^'Thts is a face, you can see in ike daik and lighter spots, the features 
ofaface"^wcre. scored F(C), For "clouds" or "smoke" or "qran- 
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It/* cautious questions geneially brought out the fact that the 
shadings had influenced these responses and hence the F{C) score 
was applied. No finer diftcicntiations weie made foi the chiaioscuie 
responses in this investigation*^® 

5, Combinations 

At times, movement, colois, and shadings may all be involved 
togethci in diftcrent combination in dcteimining the lesponse given 
Rorschach included such cases where movement and coloi both in¬ 
fluenced the answci, but claimed that this occuired infrequently. 
Upon closer examination, he observed, either movement or color was 
pi unary, the othci secondary However, wheic both seemed to oc¬ 
cur simultaneously as with highly gifted individuals, foi example, he 
designated the score or ^'GM** accoiding to the answer (25) 

In the Brush investigation, when it was cleai that such combinations 
existed, the various categories were indicated. For example, Card X, 
"View of the bottojn of the sea at Bennuda Yon can see the coloi ed 
vegetation and diffeienl kinds of tiopical fish swimming atound, 
some pnlltng and clawing each oihei** was scoicd FC-\- and M 
because these factois seemed to be equally influential in determining 
that answer. 

C Scot mg the content of the appei cepiton 

Responses weie described according to the natuic of the content 
in Column XIV of the Ficqucncy Tables with abbicviations used 
according to a pieairanged plan, Refeicncc should be made to Tabic 
1 foi a list of these abbicviations 

D Onginahty (0) and popitlaniy (P) of lesponse, 

1. Originality (0) 

Rorschach^s cnteiion foi onginahty was that an answei occurred 


^^Vernon (30) suggested tliat the shaded response be fin then differen¬ 
tiated into y Cht Ch F, and Ch according to the emphasis placed on the 
form and the shadings and that a sum Ch be obtained just as with the color 
score, Guirdhnin (9) followed his suggestion in Ins study with epileptic 
subjects This category was studied in detail by Binder (5) who suggests 
furthci distinctions: (Fh)i /Jd, F Ud and lid F' because they appeared 

to have special diagnostic values Following him, Ganz and Loosli-Ustcri 
(7) score foi these different types of shaded response Klopfcr claims to 
have .irnvcd independently nt similar subdivisions of this cntegoiy. The 
Brush Foundation is now tentatively using the following, F {Cb)t (Ch) F, 
aud (Ch). 
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not oftener than once in 100 times. He tiiffcicntcatccl between 
good original (0+) and poor original answeis (0—) according 
to whether the form, movement, or form-coloi was good ni poor. 
He computed the percentage of original answers and indicated by 
or which was the most ficqucnt, the -j'- or — (25). 

Experience with this category shows that it is not so sini|)lo to 
score as Rorschach believed Complexity of response and vai lability 
in language cause difficulty in determining oiiginaliLy. When is 
an answer one m 100—when the forms arc unique? when the wouls 
are unusuaP when different settings arc given to forms usually 
given? Many questions come up when use is made of this numerical 
criterion. When> for example, an answer contains a form which is 
usually given but a different name is applied, the answer cannot be 
considered oiiginal An answer of "cobta' given once to a detail 
for which the response ''snake' appears hundreds of times suicly is 
not original 

Most investigators determine originality subjcctivclv. Beck (1) 
reported in an earlier paper that in scoring for originality, he followed 
the precedents established by Rorschach, Obcrliolzci and Lcv\\ But 
on innumerable occasions, he had to rely on his own subjective esti¬ 
mate, In a later paper (3) however, he admits he has discaidcd this 
category because it offered nothing he could lely upon wltli anv de¬ 
gree of certainty. Gardner (8), too, disicgardcd this factoi, as 
have many other Rorscliacli examiners, 

Few standards of originality are available in published foim. It 
IS obvious that even if they were, they would not be applicable to 
every group, What is original for one age-group in one locality may 
not be for another 

Vernon (30) suggested an index combining both the ojiginal and 
the popular factors, an “origiriality-commonality index‘d a'l he called 
It Tables should be prepared of responses from a large sample, scvcial 
investigators determining a rating for each response m lefcrencc to 
goodness or poorness of originality Meltzci (19) determined upon 
a method which he claims made it comparatively easy to diffeicntinie 
0+ from O — He introduced a new measure (0-P) as a substitute 
for the O and P which he considered most inadequate. 'I'lus nulcv 
IS a mcasuie obtained by assigning values based on a study of tlie 
frequency distributions of all responses, normal details as well a. 
wholes Frequencies of IS or over arc assigned the value of 
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6 to 14, 2, 3 to 5, 3, 2 the value 4, and 3 to 5, the value, 3, 2 
the value, 4, and 1 the value, S, 

In the Blush investigation, the oiiginal answeis were deteimined 
statistically as the foim answers had been, using the same ficciiiency 
distributions and the same graphs Just as the frequency critenon 
foi good foim developed around the 50th peicentlle, the 20th pei- 
cenLile was used foi the line of division between the usual foims and 
the unusual answers (sec Figuics 3 and 4) 

All foims with frequencies that fell below the 20th peicentilc 
weic coiisideicd oiiginaU With eight test cards, this percentile fell 
below foul, with one, below five, and with one, below six It was 
decided to considci all forms given thice tunes oi under (m 300 
subjects) original forms* This couesponded with Roischach*s 
criterion of ^‘one in one hundred. 

Responses were scored iginal when 

1. An oidinary form was given but in a setting dcteimined to 

be unique by the frequenc)'^, one in 100 For example, Caul I 
was inteipieted as men on each side clinging to each 

oihe). This mast be an aciohat acij in a shoiu ot fiiobably 
at the cnens/' Frequently the side figuics were interpreted as 
persons” and the middle figuie as "a person,” but the com¬ 
bination was sufficiently unique to class the whole iespouse as 
an original. 

2. An oidinaiy setting was given but the foims involved detei- 

mincd to be unique by the ficqiicncv, one in 100. For example 
for Card X, an answer sometimes obtained was ^'somc scene 
nndei The response ''A scene tn liennadaj as seen 

though the glass bottom of a boat, shoiving the coloicd coial 
leefs and the colot ed vegetation, and the vat ions tropical fisli* 
contained toims sufficiently diffeient to warrant the score, 
oiigmal. 

3 An cntiiely unique configuiation was given, Foi example, 
for Card I, '^norihwind puffing and blowing'* was considered 
01 iginal as was ''Test-tube'* foi Card IX, ccntci space form, 
and "Gaseous substances" foi the cntiie caid 

OiIginal aiiswcis weic Scored good or pooi (+ oi —) according 
to the quality of the foim or foims included. 

Highly oiiginal answcis which appealed only once in the entire 
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group were scored liidividurtl (/). An individual answer was llie 
only one of its kind which appeared. 

At tunes, answers were scored original according to the above 
criteria, which obviously depended upon the subjects lioinc enviion- 
merit, training or speciali^sation* Nunicious aniit<iiTiical foiins, foi ex- 
ample, from a child whose father was a piofcssor of anatomy, liad to 
be scored original These facts had to be taken into consideration, 
however, in the interpretation of the scoics Obviously, such re¬ 
sponses were not indicative of either originality oi eccentricity. 

2 Populmtty or Co 7 }j?no'nness of Response (P)* 

Rorschach (26) suggested that a popular response M'as one given 
bv *'one in three persons” Other examiners, as Lopfc (17), Loosli- 
Usterj ( 16)3 Kerr (14), Guirdhnra (9), and Gans (7), use the 
criterion one in six Most studies seem to take this latter ciiterion 
foi their popular forms. Linares Maza (15) on the othci band, uses 
one in five, Vernon (30), one 111 three, G«\rcfncr ( 8 ) aibitraiily 
scored P all responses given 25 or more times hy his 100 subjects. 
Mcltzer (19) discards the category as already indicated and uses a 
new measure, the (0 — P index). 

It has frequently been observed that a response may contain a 
popular form, yet the entire response may not be popular. Foi ex¬ 
ample, m Card IV, a "boot" or a ^^faot'* is popular, yet the i espouse, 
defon?ie(l man with tiny headj crooked arms and liemendons feet** 
is not a popular response, strictly speaking. Again, for Card III, 
^'Two 711 en' is a popular response, but *"Two 7tien mixinff potents in 
a cauldron** is not only not popular, but is original. 

In attempting to establish a criterion for this test factoi, the Brush 
investigators resorted to the distiibution for the form frequency. 
Studying the graphs, the 80th percentile appeared to be a good 
criterion for the popular response (see Figures 3 and 4). 

With the test cards, the 80th percentile fell between 33 and 118 
The percentile values were aveiagcd and the result 48.2 was taken 
for the criterion for popular answers. Therefore all forms given 
approximately 50 times were scored popular. Sunimarjcb were made 
of the popular responses for each card and for the entire set. Table 7 
summarizes the popular responses for each test card as dcleimincd by 
the criterion adopted. 

Using the criteria determined upon for the oiiginality and popu- 
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TABLE 7 

Summary oi Popular Forms as DErcRMiNco by 80 th Pcrccntiie 
_ Criterion 

“Populnr” Poim 


I 

w 

Whole figure 


w 

Whole figuic 


s 

Side figure 

II 

w 

Whole figure 


S or 5 

Side figuic or black figure 
at sides 


S 

Side figure 

III 

W 

Whole figuic 


5 

Middle led figure 


2 

Side “leg” figuie 

IV 

W 

Whole figuic 


W 

Whole figure 


1 

“Foot" figure 

V 

W 

Whole figure 

VI 

W 

Whole figure 


s+s 

Lower two-thirds 

VII 

1 

Top thud of Hide 


2 

Middle third of side 


3 + 3 

Bottom till id of whole 

nil 

\ 

“Animal" figiuen at sides 


4+4 

Top middle gray 
“Rib-figiiic" with or 


3+3l 


201 

without rest of blue 


2+S 

Red-orange bottom 

IX 

3 ; 

lioltom, pink, cntiie pink 


or ’ 

□r just oiitci 


13 

portion 


10 

“AnimarH face” in giceo 
on border of blown 


2 

Gicen middle 

D3+C+3 

Pink with center, card 
reversed 

X 

12 

“Rabbit's face" figure 


V20 

Cnrd reversed, lighter 
green center of green 
middle 


6 

Blue figures, sides 

Orange figuies, sides 


8 


3 

Giecn figuios, center 


fnce 

bat, butterfly, moth, bird 
person 

butterfly 

bear, labbit, dog 
Rian> person 

persons doing something 
as picking, carrying, pnllmg 
butterfly or moth 
leg 01 foot 

animal skin, hide, fui, pelt 
bat, butterfly, fly, moth 
foot, boot Or shoe 

bat, butterfly, moth, bird 

□iiiinal skin, fur, pelt, rug 
aniiiial skin, fur, pelt, rug 

face 01 head of pel son 

face or head of animal oi peison 

butterfly, moth 

four legged animal of some km<l 
ticc, tree paits 

spine, liba, fishbone 
butterfly 


pcison’s face, head 

animal’s head 
person bending ovei 

tree 

a 1 abb It's face 


a man, a person 
ciab, spider 
dog, hon 

worms, catcipiliara, sen horses 


*Scc note at bottom of Tabic 5, 
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larity of response, the answers were scored by the three judges, 
final dctcimination made for each, and entered in Column XV. As 
with the forms, where disagreement occurred among the three judges, 
two others were consulted. 

It should be mentioned that not infrequently a popular form was 
included m an answer which in itself was not populai; it niijiht even 
occur in an original answei. In these cases, the scoic was enclosed in 
parentheses thus, (P), meaning a populai form is included in the 

1 esponse 

Responses not classified as popular ot original bdong» of coinse^ 
to tlie intermediate range and have no designation in the column. 

Swnmary of the evaluation of the test scoies 

1. Pieliininary lists weie constructed in which cvciv usiuaisc, 
every item in a response* and all classes of responses (gioupctl for 
similarity of form) appeared with their respective frequencies. 

2. Defimtc critena were dcteimined upon for certain of tJic test 
factors, based on the frequency values found in the Piclimiiuuv Lists. 

a The 20th percentile was selected as the criteria to tiislingvnsh 
tiQfmal from lare details. All details with a frequenev above 
the 20th percentile were considered normal details. 

h. Keenness of foitn perception was based on thicc cutcria,—(1) 
a numerical frequency of thiitcen oi more; (2) similaiitv with 
groups of usual forms; (3) subjective estimate of tiucc to 
five judges in cases wheie a numerical critciion w.is not applic¬ 
able 

r Originality of response was based on three criteiia,—(1) a 
usual form in an unique setting; (2) a unique setting wiili 
usual forms, and (3) an unusual configuration without any 
usual forms, in all three cases uniqueness being deterniincti 
by the frequency one in one hundred 

dt All forms given 50 times or more were consideicd iOfununi 
or popular forms. 

3* Qualitative criteria were suggested foi use in scoilng othci test 
categories 

a. Whole answrs vfiiro. determined from the responses as iccoidcd 
on the original record blanks. 

Space details were those responses which could not have been 
given, if the spaces bad not been selected for intcipict.ilion. 
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c. 




€, 


OUffophieinc details wete determined by consulting the lists 
foi the frequency with which the ivhole foim and pan forms 
weie given. ^ 


Colo, scoies had to be determined fiom the responses and no- 
titions as iccorded on the original record blanks 
Ccitain ciiteiia weic suggested foi aid in determining tlie 
viovemetn answers These were applied to the answers as they 
appealed on the oiiginal record blanks. 

(1) An answer wheie the language suggested movement in 
a human figure was considered movement when the an- 
swci could not have been given if movement influences 
liaci not been operating, 

(2) Movement expressed with othei forms, not human, was 
studied in the light of the subject’s rcmaiks and answers 
to questions and obscivations and comments of the ex- 
aniinci 


(3) There had to be evidence that the subject had experienced 
the movement, 

(4) Compaiison with othei answers of the subject disclo<;ed 
whcthei theie was a tendency toward kinesthcsis 


IV fiiE Completion or the Frequency Tables 

Aftei each response on the picliminary lists had been scoicd by tlic 
tliiee judges, oi in cases of disagreement, by the five judges, the 
resulting scoies were copied on the index cards in the catalogues 
The next task was to arrange the tesponses in Frequency Tables in 
such mannci that thc 5 ^ might be applied piactically m scoiing the 
test locoids 

Aftci much pieliminaiy cxpeiimentation, which included arrange 
ing responses alphabetically without consideung location of detail, in 
gioiips coiiesponding to the details of the blots, and in gioups ac- 
coiding to the natiiic of the content of the icsponse, it was decided 
to combine all these pioccdiucs Responses weie divided into gioups 
coiiesponding to the gtoss dwisiQ7is of the blots Within each of 
these divisions, iespouses weie giouped according to the natuie of 
their conientj into the following gcneial classification: 


I Animate forms 

A, Human foi ms 
U* Animal foi ms (not human) 
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II. Atiatomical forms 
III Inanimate forms 

J, Natural foims 
JJ, Artificial forms 

Finally, within these subdivisions, responses weie ananget! alphabet¬ 
ically* Frequency Tables were prepared in this manrici foi the ten 
blots. From thiee to twelve lists were allotted to each iiik-blot Forty- 
SIX lists were prepared in all* 


TABLE 8 

Sampie Paces Taken irom Frbouincy lAnm 

CAR D I, FREQUENCY TABLES DIVIDED INTO 3 LIS TS_ 

LIST A. Responses to the iVIlOLE FIGVRU and to die ENVlliV SIDE 
TIGVRE 

W whole figure 

S side figure 

1/3 up upper third of figure 
1/2 up upper half of entire figure 

LIST 2?; Responses to the DETAILS IN THE SIDE FIGURE 

21 upper third of side figure 

10 lower two-thirds of side figure 

2 "wing" projections of side figure 

12 "head" part of aide figure 

11 profile along outer edge of "hcod*’ part 

29 small projection along boitom edge of side figure 
18 profile, under edge of side figure 

6 space form, upper level 

7 space forms, lower level 

4- projections of side figure, joining it with middle 

5 projections bottom of side figure, joining it wiih iniikllc 

LIST C Responses to the MIDDLE FIGURE and to DETAILS IN THE 
MIDDLE FIGURE 

middle or center figiiie 
middle figure, shaded part only 
upper third of middle figure 
claw-projectiona, top middle, outer proiections 
clnvv-proicctions, tap middle, inner projections 
lower 2/3 of middle figure 
bottom center projection 
space form between middle claws 
&pace form between middle niul outer claws 
space forn\ center of figure 
large space form, above entire middle of figure 


C 

17 

31 

I 

9 

15 
3 

16 
31 

8 

40 
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TABLE 8 [coiUtiiued) 

oAmplf Paces Taken from Frequency Tables 

(luiman) 


-- - X 

CARD I LIST A - Responses to the Iff HOLE FIGURE and to the 

, , side figures 

entire 

1 

4 

3 4^^ 

5 

6 

7 

8 

Pos 

Response 

Loc 

W,D 

F 

Con¬ 

tent 

0,P 


I. ANIMATE FORMS 





AV 

A HUMAN FORMS 





acLohats 

angel (body in center 

Woi S 

W or D 

F+ 

II 

0+ 


& Avings on sides) 
nngel without a head 
angels, (two) 

angels with wings on 

W 

w 

s 

W 

w 

D 

F+ 

F+ 

F+ 

(H) 

(II) 

(11) 



them 

nngcis with wings, 

s 

D 

F+ 

(11) 



together 

vv 

W 

F+ 

(H) 



cliildicn (sec “PER- 







vSONS”) 
clownN head 

s 

w 

D 

VV(DS) 

P+ 

F+ 

H 

Ild 

(P) 


dnncGis 

danccia kicking oi 

s 

D 

F-f- 

n 

(P) 


hanging fiom 







ceiling 

devil 

dcviPs head 

w 

w 

w 

W 

w 

W(DS) 

P+ 

F+ 

F-H 

11 

(11) 

(lid) 

0+ 

fairy because of wings 
fairy because of wings 

s 

D 

F+ 

(11) 




at sides 

w 

W 

F-t- 

(H) 



girls dancing (sec 







“PIERSON’’) 
gills dancing, hold¬ 

s 

D 

F+ 

n 

(P) 


ing hands, going 







around in circle 
goblin 

w 

w 

W 

W 

F+ 

F+ 

H 

(ii) 

(P) 

V 

god's face, face of 






some god 

Inimnn beings (sec 

w 

W(DS) 

F+ 

(H) 



“PERSON") 
human pyiainicl made 

s 

D 

F+ 

II 

p 


lip of acrobats 
hunlei 

hiintcis taking niii- 

w 

s 

W 

D 

F+ 

F-f- 

H 

II 

0+ 


rnal awav 

w 

W 

F+ 

II 

0+ 
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TABLE 8 ( rofiijfWffA ) 

sample Paces Taken from Frequency Tables 

(liiiman) 

I A 


CARD I LIST A< Rc5ponse9 to the fVHOLH P 1 GVRE anil to the ENI IRh 
SIDE FIGVRBS 

It 5 4* 5 tf 7 8 

Con- 


Pos. Response 

Loc 

W.I) 

F 

tent 

0 ,v 

lady (see "PERSON”) 

W 

w 

F+ 

II 


ludy with wings 
ladies (sec ''PER- 

W 

w 

F4- 

n 

? 

SONS”) 

ladies v?ith wings, 
with capes flow- 

S 

p 

F-h 

It 

ing, with robes 
ladies with wings, 
with capes, ^ to¬ 

S 

D 

F+ 

II 

(p) 

gether, dancing 
ladies in the center 
holding men's 

w 

w 

F+ 

n 

(p) 

hands 

w 

w 

F+ 

IT 


man (see ’TERSON*') 

w 

w 

P+ 

11 



*Colgmi 4 IiaS been omittcil 


For example, Caid I was divided into three divisions^ the whnic 
figure, the side figuies and the center between these siclcs^ Tlierefou' 
the mponses were divided into three lists, the /list incliulinpr all 
answers to the whole figure and to the entire side figuic, the second, 
answers to details in the side figure, and the thiid, icsponscs to 
the center part On the other linnd, responses to Card X were 
divided into twelve lists, corresponding for the most part to tlic dif- 
fejent colored portions. 

It should be mentioned that responses weic fiequcntly cliissificil 
not only in their proper alphabetical location, but also undci clas^ 
designations^ such as botanical, structural, watei, fiie, Kcograplucal 
forms, and so lortli, In this way, every effort was made to facilitate 
locating a response with the greatest possible speed. islmas h ec" 
for example, was tabulated under '"CHRISTMAS TRUE/' luidci 
"TREE'" and also under ''BotGiucal forms/' Accoidingly, m.inv 
cross-tabulations appear This was done not only to Assist in locating 
responses rapidly, but to make the tables suitable foi otlier test 
material Inasmuch as the tables do not exhaust nil normal possi¬ 
bilities of response, class designations and cross-talnil at ions will 
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nor h ’ 1 ^ presents sample pages taken fioni tliese lists show- 

1 g top sliect for Card I, and the fiist page of responses. It will 
be noted that each table is ananged m eight columns, as follow. 


Column T 
Column II 
Column III 
Column IV 
Column V 

Column VI 
Column VII 
Column VIII 


Symbol representing position of card 
Response 

Symbols showing location on blot 
Description of location on blot 
Score which has been determined upon for 
dir j D, DSj find Do 

Scoic for good (+) and poor (—) form 
Indication of the nature of the content 
Score for oiiginality (D) and populaiity 


Each page is thus appiopnately labelled and the tables foi each test 
caid .lie assembled with a prcHmiiwiy siiivey giving the neccssaiy 
cxplnnatioiis,^^ 

1 lie Fiequency Tables in then present foim icpicscnt the standaid 
of noimality fot the specific .age-gioup and for the paiticulai sample 
studied I hen use is to dcteimine the scoie foi the responses m 

icspect to die following test factois- fFj D. Dt\ Do F-\- F _ <0-1- 

0—, I,P. > . . I-. i , 


V. Scoring Test Records using the Frequfncy Tables 

llie iccoids of the Patiick Heiiiy Juinoi High School subjects 
could now be scoiccl By means of the tables, scoies wcie assigned 
foi the above c.itcgoiics. By means of the qualitative ciitciia which 
had been decided upon, the otbci Roiscliacli scoics weie detcimincd 

The following pioceduie was adopted 

1 The cx.immci icad c.ich iespouse on a Roischach iccoid, and 
dctci mined wliethci the whole oi a pait of the blot liad been selected 
foi inteipictntion The symbols indicated next to ,i lesponsc oi the 
ti,icings when used showed this. 

2 If It was a lesponse to the wliole blot, a scoic of fF was given 


''Houiul copies of tlicsc tallies, in minieoginphctl form, aic now nvail.ililc 
am may lie inn chased ,u cosl from the JIuish Foundation, Wcstcin Reserve 
University, Clevcinnd, Ohio 
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3 If a pait had been selected, the examinei investigated to see 
xvliich detail, 

4 The examiner then located the appropriate List to the Caid to 
which this response belonged, by consulting the top sheet foi each 
Card, For example, the answer bat** for Card I, was a "Whole 
response to be found in List A. ^Vi candy-jar* foi space-detail (2) 
Card II was located in List E, C<ird IL 

5, The examiner next dcteimincd upon the piopcr catcgniy to 
which the response belonged —human, animal, anatomical, natural 
or aitificial For example* "'a bat*' would be found in the list of ic- 
sponses containing animal forms; '"^candy-jat" in tlie list of aitificial 
forms, 

6, The examinei then looked in that section foi the response in 

its proper alphabetical place, ''bat** under the and '*^candv-j(n** 

under the “CV^ 

It should he reiternted that the Frequency Tables weic used to 
determine only the scores, IV, D, Dr, Do, DS, F-^, F —^ O —, 

and P Td scoie for othci Rorschach factois, it was ncccssaiv to 
study the record of the subject with the notes and comments of the 
examiner and to apply the qualitative criteria which had been dctci- 
inined’ upon It should be emphasized tliiit most of the otiicr cate¬ 
gories [M, FCj CF, and F(C)] include form* For example, "churns 
dancing*' foi Card II is movement, yet form is ccitainly involved 
It was necessary to consult the tables, therefore, to determine whcthci 
the form in the other categories is 4* or —. Thus the tables were 
utilized in determining the quality of the form included in othci 
categories, 

Thus the entire set of test records were scored. The Ficciuency 
Tables as well as the individual tables summarizing the noiinal de¬ 
tails and the popular responses were also utilized. It was found that 
after experience, the tables could be used easily and with reasonable 
speed, Scoring could be accomplished with preciseness and objectivity. 
It was likewise observed that after scoring about 50 records, it was 
not necessary to consult the lists for every response. The examiner 
learned the normal details and the popular responses for each test 
card. Most of the usual responses were likewise icmembcrcd. 

VI. Study of the Reliability of the Scoring Mlthod 

Early in the study, when the Frequency Tables were in the course 
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of pieparation, the examiner and a second person instructed in the 
scoring system, scoicc) the fiist 100 test recoids for the general Ror¬ 
schach factois, namely the whole, detail, space detail, foim, move¬ 
ment, and coloi answers without qualifications This scoring was 
based an rcfcicncc'? to the ouginal manual of Roischach, to Rorschach 
and Obeiholzcr (26) and to otlier invcstigatois 

The record blank was folded lengthwise at the light, making a 
flap one and one half inches m width, so that the column in which 
the score by the fiist examinei appeared could not be seen. The 
second judge used this flap, thus scoring without seeing the records 
made by the liist judge. 

Compaiison of the two sets of scores for these general categories 
sliowcd a coi rcspoiidcncc of 86 per cent. 

After the scoiing method had been lefincd, the Ficqiiency Tables 
compiled and all papeis scored by the writer, 100 test iccoids were 
again selected from t!\c gtoup of 300, and lescored by still another 
judge who had been instjucted in the use of the Ficqucncy Tables 
and of the qualitative ciiteiia dctcimincd upon When the papers 
weic given to this judge, the right and left margins bad been folded 
down so that she was unable to sec any of the previous scoving, 
Compaiison of the two sets of scoics by'' the writer and by the 
third judge on 100 papers showed a concspondcnce of 93 per cent. 
The last judge rcpoitcd that she icadily learnt to use the Fre¬ 
quency Tables and that responses wcic easily located. She found it 
piactical to memorize the tabic of Normal Details and the table of 
Popular Responses. She likewise repoited that the scoung foi most 
of the usual i espouses was learned and that it was not necessaiy to 
use the Tables foi each i espouse which was scored 

VII. The Psychogram 

Results for each subject were summarized on special sheets provided 
foi that purpose This rccoid represented the “psvehogram^* of the 
indivulual. Tabic 9 is a copy of one of the summaiy lecords 

Responses wcie siimiiiarr/cd, (R) lepicscnting the total number of 
answeis given by a subject* The tottal number of ^htems*^ oi forms 
which had been specially mentioned was likewise summaiizcd. 

Roth the mimbct and pciccntagc of IFj D, Dij Do, and DS weic 
obtained. 

The number of good forms and the pciccntagc of good forms 
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Senal NuniUet—3619 
Name— Johi 
Age—-13 


TABLE 9 
ScoKiNO Sheet 


Rorjc/iacli Psyc/iOffram 
Group P. IT. 

Date. Nov 30, 1931 


No of Responses—40 
No of Failures—0 

Mode of Response 
W 6 20 

dW Z fo 

D 27 % 67 

Dr 1 % ^ 

Do 0 % 

DS 4 ^ 10 

Apper, Mode W—'D 
(Dr) DS 
Succ regular 


Items—64 


Quality oj Respotue 
F 2S 
F-f 24 
F—1 

%'F+ %% 

M 9 (7+, 2—)% 
Md % 

C 

CF 2— 

FC 4+ 

Sum C!nlor 4 


R T 7" (1st Response) 


Coni cat 
A 16 
Acl 2 
18 % A 45 
II 6 
lid 6 

12 % Hcl 30 

Anat 


Obj. 3 % 8 


InUlligence 
W 8 or 20% 

%F-f- 96% (87%) 

M 9 
C 4 

%A 45% 

% 0 + 20 % 

Apper. Mode W—‘D 
Sueceasioa reg> 

UrUhnUi^fus 
M C 9 ’ 4 
Personalily Data, 
l.Q 133 Otis 
IQ, 117 Cleveland 
M.A, 14—1 Portcus 
Ascendency + Sub¬ 
mission Test 
Form Board Score 94 
Woodworth-M^atthews 
Inventory 
Discriminative 


F(c) 0% 

Color Shock No 
35 F+(R) 87% 


P 7 % 18 
0 10 %2S 
0+ 8 %Z0 
O— 2 yo S 


Score 0 


Total Score 94 
Scores A lOj B 12; 


Arch 

Bot 2 % 6 

Gcog 

Geol 

Fire I % 3 

Mt 

St 

Sc 4 % to 
Wr 


SnbmhBivc 


V, Stable 

C 2; D 3, E 8; F 2 


were computed, this latter according to the Roiscliach foiniula 

%F+= _ 

. iF+) -I- (F-) 

oome investigators such as Oeser (23) prefer to use the formula 

100 {F+) , , 

-D-‘’s ^ measuie of the percentage of clcaily perceivctl 
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foims. The Blush examiners adhered to the original Rorschach 
lat^" ** ^ project, but today both peicentages are calcu- 

The mmiber of movement answcis weie summatized. 

The color scoics were likewise added Color scores weie weighted 
accoiding to Roischacli’s instructions: C ^ GF = 1 FG =* 
34 The sum Coloi scoic w<is then computed. 

The content catcgoiies weie totalled and the incidence of ccitain 
classes of foims computed as the pciccntagc of animal foims, hu¬ 
man foims, and anatomical forms 


Finally, tlie numbei and percentage of 0-j-, 0— Q and P weie 
computed accoiding to the foimulae 


%0 (O-j - -|- 0 — ) 

7oO-\r=~ —-M_ £+__ 

R 

7oO~= - 

R 

%p =-- f _ 

R 

The customaiy piacticc was to indicate 20% ± or 20% ip 
accoiding to which picdominatcs, good oiiginal oi poor oiigmal 
answcis. Ihc sepaiatc peicentages weie computed in this project 
with the numbci and pciccntagc of popular foims 

Finally 71/ svas compared with Sum G and the "Erlebnistypus’’ 
determined upon. 


Conclusion 

llic Brush Foundation initiated a pixiject to deteimme the 
reliability and validity of the Rorschach ink-blot test The fii t 
problem cmbiaccd was to standaidizc the technique of the test For 
that pill pose, 300 adolescent students of the Patiick Hemy Junior 
High School of Cleveland were selected. They were cliosen so 
as to obtain satisf.ictoiy distiibution in point of chronological and 
mental ages. 

The adininisti.uion of the Roiscluacli Ink-blot test w.as modified 
so as to incicase the unifoimity in proccduie and the objcctivitv in 
scoiing. Quantitative and qualitative criteria weie determined upon 
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for scoring the various test factors. Fiequcncy Tables 'were enm- 
piled to provide standards of normality foi certain of the tevt 
categories 

Standardization of the proceduic and of the technique simplified 
the administration of tlie test nnd incieased the eflTiciency of the 
examiners It gave greater uniformity and objectivity In the scoiing, 
which Jatcr aided matcually in dctcmiiniiig whctlici the test is re- 
liable or valid. 

The Frequency Tables and the criteria adopted in scoring may 
prove suggestive to othci Rorschach examiners They ma\' he of 
value in scoring othci Rorschach records. Stiictly speaking, of 
course, they apply only to similar groups of svilqect*^, similarly 
selected, Until fiiither norms aie available, however, they may be 
used tentatively for other Roi^chach matciml, keeping in mind the 
number and the composition of the sample upon which they arc 
based. 
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THE HODY JERK OF THE NEONATE* 

Depart,„c,il of Psychology, The Ohio Slate U»,ve,s,ly 

Isabelle F Wagner 


Consideration of Previous Concepts 


It IS cliaracteiistic in the study of infant bchavioi to give names 
to casually ohscived reaction patterns and thcieaftci to use those 
names as if they lefericd to distinct, indisputable foims of behavior 
Often the original name, innocently enough, is used meicly foi con¬ 
venience in lefciiing to such casually observed behavioi; but subse- 
queiit investigators seize upon the te.m and tend into it a specific, 
well defined connotation which is henceforth attiibuted unjustly to 
the oiiginator of the teiin Consequently later investigators who 
have the teiiieiity to examine more closely the behavioi patterns thus 
named, usually discovci that the bchavioi in question is not so clear- 
cut and invaiiablc! as picviously assumed 

Ihis IS especially hue in the case of the body jerk, although 
superficially no difficulty is appaicnt. In this papci we shall examine 
some of the earliei concepts and deteimine from an analysis of a 
large gioup of data whether or not the specific patterns described 
actuiuly exist, 


Dennis (5), after a caieful icvicw of tlie liteiatiue describing 
or classifying the icsponses of the newborn infant, appeared to find 
a clear diffeientiation between the “staitle” and the "bodily jerk," 
each of whicli he desciibcd specifically. The "staitle" refers to the 
surprise reaction" of Pieyer, the "Umklammei uiigst eflev"' of Moro, 
the "feat le.iction" of Watson, the '‘Sch/echeaettov' of Cemach, 
Huhici, Pcipci, .md otheis, and the "staiting” of Bij’.m The 
arms fly apait, fingers spread, legs extend, and the head is thrown 
backwaid In a niinoi degiee of the startle, only the aims mav be 
nflfcctcd. Whctlier ciying follows seems to depend on the intensity 
and duiation of the stimulus. ^I’he staitle may be elicited by loud 
noises and f.illing (Watson and Morgan) , it may be a vestibular 
response (Moio, Magnus, DeKleijii) ; it may be ohseived when the 


*Rec<inimcndcd for luiblicalion l.y F C Dockerny, nml received in the 
Ediiorinl OITicc on April 20, 1937 
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infant is going to sleep (Bryan), It may result from touch stimuli 
(Preycr); from stretching hip and knee, moving othci bodilv parts, 
or stimulating largo areas of the body ^vith hot or cold stimuli 
(FreuJenberg) ; from a blow on the chest or abdomen (Frcuderi’ 
berg and Peiper); or from strong stimulation of any icccptor 
(Peiper). 

In the *‘hodily jerk/’ on the other hand, the arms and legs 
stiongly and jcik upward in response to loud noiso' Here aic in¬ 
cluded Cliampnevs’ ^'spasmodic start” and Irwin’s '‘hodv jerk/’ 

But it IS possible that the apparent simplicity of Dennis' classF 
fication IS largely superficial, and that the term‘d hoi rowed from 
other investigatois were not considered m the light of their original 
meanings An examination of a few of the individual concept"? in¬ 
cluded in this bimodal classification Indicates tlmt tlie «ahi>vc diffci- 
entiation is open to question, 

Preyer (7) gave the name ‘^fright” to the reaction to sound, and 
sometimes to touch, and described it as' movement of the cvt^luFi 
starting, throwing up the arms, and screaming; vaiions dcgiccs of 
this reaction are, quiver of eyelids; twisting of head; staiting, ac¬ 
companied by violent quivering of head, arms, and upper jiait of 
body 

Blanton (1) found that the response to dropping consisted of an 
upward movetnent of the arms, and sometimes hoUlmg of the bic.ith, 
while in response to n sound the infant threw the aims forwaid, 
moving the entire body. She also described such responses as a 
and as ^'convulsive movements/* but did not spccifv tlic leg 
movements involved, 

Watson (9) later described the response to noise or loss of sup¬ 
port as fallows' catching of breath, clutching randomly with hands, 
sudden closure of eyelids* puckering of lips, and crying. Notliiiig 
is said here about the leg movements, 

Biyan (2) did not describe the "starting” to which she icfciicd, 
just as Chnmpneys (4) had not described the "spasmodic stait” 
which he declared resulted from any jnr or vibration. Bryan found 
the reaction occurred to certain sounds and also in the ptocesn of 
going to sleep. 

Buhler (3) observed that sudden oi strong scnsoiy stimuli, as 
well as rough changes in position, produced a convulsive quiveiing 
or "contraction” followed by crying This "shock icaction” often 
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mcliidcd tile utteiance of a sound of flight Other types of ‘^negative 
cxpiessional hchavioi" or '^flight*' weic: (a) ciookiiig of body, 
fiowning of forehead, straining of legs, making fists, fiim piessing 
togcthci of eyelids, (b) thiowing back of head, lifting up of body, 
stretching out of arms, spicaduig of fingers, opening the eyes wide 
It IS not deal hcie that lliihlei was icfcnmg merely to the "*staitle" 
dcsciibed by Dennis, the “shock reaction” could well include the 
“bodily jeik ” 

In Iiwin^s (6) analysis of the activities of newboin infants, he 
listed the “quick body jcik” but no “staitlc,” for appaiently “body 
jeik” was used as a more gcncial teim including the otliei as one 
of Its foims In the “body jerk” theie is a sudden tensing of trunk 
muscles, hips and legs aic quickly flexed, likewise aims aic flexed 
and hugged to tile chest. 0/lcn the opposite leaction occuts —aims 
and legs may be suddcnlv extended. All segments of the infant paiti- 
cipatc in the reaction. The sliuddei, gasp, back aichmg, stictclung, 
01 vocal concomitants aie hcic listed separately, not being consideicd 
essential paits of the icaction descubed. 

What we have, theicfoic, is in icality a vaucty of icsponscs to a 
variety of stimuli, whcic tcims such as “stait” or “jcik” aic fic- 
qucntlv used, All agree as to the suddenness and jcrkiness of the 
responses discussed, but theie is little agreement as to details. 

lllSULTS OP UIli: PRPSliNT EXPEItlMBNT 

To decide whether or not theie aie distinct responses such as 
a “staitle” and “body jcik” and to discover their essential chaiactei- 
istics, we liave lecoidcd all the “jciky” iespouses made by 197 new^ 
boin infants to ovci 5000 scpaiatc picsentations of a vaiietv of 
tacuifil, pain, olfactoiy, and auditoiy stimuli Foi 97 of these sub¬ 
jects the jcikv iespouses were descubed specifically The details of 
the experimental proceduie, subjects, and appaiatus arc given In an 
cailiei aiticlc (8). It is siiflicicnt to note here that lecords consisted 
of a pncumogiapliic ciiive, stimulus, and lunning annotations com 
ceining obscivcd behavior, all iccorded on a moving polygiaph tape, 

Those I espouses which wcic finally tabulated for the present study 
included all icactioiis involving a jeik or sudden tensing of the trunk 
.IS well .IS some foim of limb movement These reactions wcie 
listed with lefeiciicc to wlicthci they were elicited by one of the 
expelirncnlal stimuli or by a stimulus not appaient to the cxpeii- 
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nxcntcT _chat is, with reference to their occurrence munedvatcly 

foUowing the presentiition of n specific stimulus, or somewhere be** 
tween successive presentations, Howevet, in the succe^itiin^; aualvsis 
these two groups of jerky reactions were combined, since caveful 
inspection revealed no consistent differences between tlic two sets. 
In other words, so-cnllcd ’‘spontaneous*' jciky movements are not 
qualitatively different from those elicited by stimuli e\tcM\idly 
applied. 

First of all, the 368 jerks which were dcsciihcd in specific detail 
were examined to determine whether or not they could be grouped 
into specific patterns, 

TABLR 1 

Pbs Cei^t or OCCURENCE or V«VRioif$ ^^Tc•^RMs Jfrk-y Rti actions 
Fattefu H\mher Pa Can 


“Stqrllc” 

d5 

17.7 

’♦Bodily 

€5 

17.7 

Opposite 

SI 

13,9 

Z Aims, 1 Leg 

32 

8.7 

Z Legs, 1 Arm 

8 

22 

Am Only 

15 

41 

Leg Only 

7 

L9 


To ascertain tlie number of “i tarries," as desciihcd bv Denirk, we 
mclucled the following lespotrcs, regardless of any other components 
ifivotved! arms and legs evtended; at ms extended and legs laiscd; 
arms extended without leg movement. Of the 368 respuriscs cmlv 
l7,7 per cent fit into this classification; of these, 1,1 per cent luc 
aim extensions without leg movements. 

In Dennis* ‘’bodily jerlc" classification were iticludccl all rcspmisd'^ 
involving flexion of arms and legs, again regardless of other patLein 
components. By coincidence, we find the same per cent—17.7—a^! 
of "startles." 

But these two classifications, loose though they arc, include only 
a third of the data, There are 51 eases—^13,9 per cent—where 
leg and aim movernents are opposite; that is, legs extend while arms 
flex, or vice versa There are some asymetrical patterns as well; 
there are eight instances of movement of both logs and one auti 
(2.2%), if we make no dI^»tlnctlon between flexion and extensiont 
and 32 instances (8.7%) where hath arms and only one leg move, 
In 15 cases (41%) arm movement occuis without leg mavomont[ 
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thi*; does not include the foui cases classed as "startles bni- H 
include one case of finRcis onlv nnp of t^i but docs 

... ri^ 

(l™« convtnionl ratesonc. Example ,|,j|„ “‘ <1 

i u iL^, quicfc twist and inspiiation. with iifrht' Innrl 
f.ce, ^tension .nd sfilen.n, of legs’. folW:Tl sTn" 

.cit uc ion of left arm; tightening of cvclids. jerk of head to idit 
and slight stu of aims and legs, quick flexion of leg ,Sit Jm 
up vc.tically ovc. face, and left a.m clutched to body ’ 

oiegoing classifications have inlicrent difficulties which 
lender the gioupings rather a.tificial. If wc looked for Lml 
concunent in cveiy detail with the dcsci.ptions given by DennT wc 
shou d have only one or two of each! To get a semblance of ajjnee! 
ment, wc must discaid such factois as vocal concomitants decn in 
spiiations 01 ga'ps, head movements, and eyelid, mouth, and othci 
aci.,1 movements. Fiirthcunme. we must omit the fing^i-spieadlni 
factoi, wliicli occuis in less than half (30) of the "startles” wlin^ 

..ms o. i. „„ „c„ i:: 

the aims me flexed oi adducted 

Moieovei, it is often haul to distinguish flexion fiom extension 
and abduction lom adduction. Only those who h.ave attempted to 
dcsciibc tlic infants limb movement can icalize the difficulties in¬ 
volved .11 vc.ha r/mg these th.cc-dimcns.onal movements If vcit.cal 
movc.ncnt-l.ft.ng o, laising of l.mbs-is also included, even few;' 

*'‘7^ may "go apart” (abduct) 

%'i "'■^'mut being “jeiked upward.” 

_ie differentiation would become even moie involved if the in- 
tcnsitv 01 vigoi of the tesponscs wcic considcicd. Most of the in- 

v™r """" M'"" a 

yigoious lespoiive Hut whe.c can the line he diawn? In oui data 

icie aic 1 espouses of all degices of intensity, vaiying from slight 

jciks to convulsive body movements In some instances a given ic- 

'ponse may icadily he said to he moic vigoiniis than anothet, but 

iL would be ess simple to establish an absolute standard of vigo. 

lui distin^uishui^^ ,i "body jcilc" oi "staitic,” 
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If fibsolute vigor weie considered, then the relative vigor of tlic 
limb movements themselves should he discussed- Often one set of 
limbs moves more vigorously thmi the other, just as one mm or one 
leg may make a more jerky oi moie extensive movement than its 
bilateral mate. 

It my be objected heie that the more vigorous responses arc less 
variable m pattern, lienee if \vc had vised stronger types of stimula¬ 
tion, the data secured would have icvcalcd less variability Tins 
objection Is overnilcd by tk fact that even the most vigorous re¬ 
sponses obtained in this study varied greatly in p.ittcnu 

Another complication would arise if we considered the specific 
sequence of movements involved in the responses. While in niaiiv 
cases the jerk of trunk and limbs occuis simultaneously, in othcis the 
trunk jerk precedes the limb movement* Sometimes the aim and 
leg movements, while in close tcmpoial sequence, iiic not simultaneous, 
or one limb may precede the one opposite, Still another type of 
sequence may be obtained* In rome eases, flexion of limbs is immedi¬ 
ately followed by extension, or extension by flexion, although we 
could ascertain no relationship between tliis type of sequence and 
any othei factor, Some Infants, moreover, whatever the specific 
movements involved in the body jerk, immediately resume tlicii 
fonricr position, while others, though they also relax, letain certain 
modifications of position occasioned bv the body jeik. 

The "bodily jerk” and the ^‘startle*’ as defined by Dennis cannot 
be differentiated from each other or fiom other responses in terms 
of the type of stimuli required to elicit them, Dennis* summary 
indicates the variety of stinniih assigned to the '‘startle^* icsponsc, 
though he gives only loud souiuls ns the stimuli for the body jerk 
Inspection of our own data reveals that those loosely clas^ficcl as 
"startles’* or “bodily jerks” can at times be elicited by anv one of 
the stimuli used in this experinacnt—tactual, pa\n, olfactory, or 
auditory. Furthermore, there is no consistent dominance of parts 
m terms of vigor of lesponsc with reference to the area stimulated 
What frequently happens is that a local movement occurs, ‘^uch as 
a foot flexion in response to a toe prick, and this is immediately fol¬ 
lowed by a jerkv body movement which may he partially, if not 
completely, initiated by kinesthetic stimuli afforded by the local 
movement Hence the differentiation in terms of stimulus can at 
times be made with respect to an initial local response, hut not 
with respect to the jerky response itself. 
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SiiinmanVAnK our discussion up to this point, we find that- U) 
Only by very loose descriptions of the "staitle” and "body ierk” 
can wc find an appreciable number of examples of each, (b) These 
dcsc .ptions arc only two instances of a variety of patterns which 
may be adopted foi classification, (c) Fully half of the data cannot he 
classified conveniently in icims of pattcins of limb flexion and ex¬ 
tension, abduction and adduction. (J) The most noticeable as 
we I as the most neglected, factoi is the high degree of variability 
and complexity m responses involving a sudden tiunk jerk and 
Jimb movement 


A Revision oi Previous Concepts 

Having iccognized the inadequacy of the concepts of “startle" 
and bodily jeik” hcietofore suggested, we are left with one of 
two alternatives: We may abandon the teims entirely in our dis¬ 
cussion of infant behavior, or wc may adopt a broader definition of 
the teim body jeik," iccognizing the wide variations of response 
involved. lyOgicallj', of course, we could use the term “startle" in¬ 
stead of “body jcik" if we retain only one of the two teims How- 
evet, body jeik” seems prcfctable because it is mote objectively 
dcscnptivc of the bchavioi indicated, and does not convey implica¬ 
tions, .IS docs the teim "staitle," of an interpretation in teims of 
adult behavior. 

Of the two .iltcinatives, a icvised definition of "body Jeik" ap¬ 
peals moic desirable. Oui data aie indicative of the fiequcnt occui- 
icnce of sudden, jerky body movements as contiasted with slowci 
rc'.ponscs of gieatci duration. It is convenient to have some general 
tcim to lefci to the foimci class, and there can be no objection 
to selecting the teiin "body jcik” if wc keep in mind its levised 
connotation 

The most suiUhlc definition of "body jerk," in terms broad 
enough to be useful lietc, appeals to be that adopted in the collection 
of the (lata foi this mvestig.ition ■ any sudden jcifc or tensing of 
the tiiink, plus limb movement. 


Analysis or tiif Body Jerk 

In tlie light of this definition, we can piocecd to point out cer¬ 
tain trends in the dat.i ntlici than those already mentioned. 
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table 2 

Pen Crim OF OccuRiieHcE or Various Factors im Hod\ Jtrk 
($68 body jerks —97 infaiusi) 


Patior 

Pet Cent 

VoCfil 

” 20 7 

Deep Inspiration 

64 4 

Eychd 

6,8 

Mouth 

6.0 

Facial 

2.7 

Head 

16,6 


To answer the question as to whether or not such factnis a*; 
vocal concomitants, eyelid niovcmcnti aiicl the like nie essential paits 
of thjB body jerk, we can examine the data to find the pei cent 
of eases in which these factors occin, In 20,7 pci cent of the 368 
cases given in detail, vocal soiuicls occiii-^aucllblc in-piration oi 
gasp, audible expiration or grunt, tin oat sound, whimper, oi crv. 
The majoiJty of these me audible inspiintions j only 17 arc niulible 
expirations, 2 whimpers, 4 throat sounds, and 6 cries. In onlv 2 
cases does crying follow the body jerk. 

Specific e 5 'elid movement occuis in 25 cases (6.8%), ami specific 
mouth movement about as fiequcntl}^—6,0 pei cent, Otlici facial 
movements such as those known as '"fiown” ami “grimace,*^ aic 
infrequent, occurring in only 10 cases (2,7%), In a largci numhei 
of cases—61 (16,6%)—specific head movement occuis, such as 
head arched back, head rolled to one side, or slight head stii. 

Nor IS the deep inspiration, audible oi inaudible, an essential com¬ 
ponent of the body jerk, Some investigators have considered the 
^‘gasp” or audible inspiration characteristic of the pattern known ns 
^'startle,'* but this is not true even of those data which roiighlv fit 
this term, The audible inspiration occuis in only 12.+ per cent of 
our 368 cases A deep inspiration, whether audible oi inaudible, 
occurs in about two-thirds of tlie cases—644 per cent. It is often 
difficult to distinguish a deep inspiration from the effect of body 
motility on the brcatlmig curve, but a deep inspiration was usually 
recorded wherevei theic was a sudden sharp lise in this curve. Some* 
times the inspiration and botly jerk occur siiTiiiltancously j occasion¬ 
ally the deep inspiration immediately follows the body jerk, in tuiri 
followed by a general stir, in a few eases the deep inspiiation pre¬ 
cedes the ferkmg of the body. 

The lack of a close relationship between the deep mspli alien iind 
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the bod}' jcik is borne out by still othei fsrts Tn 
whore the infant is very qu.et and shows'no facial movernrof 
any so.t, pcilodic deep inspirations without body movement may oc- 
cu, just as pc.iodic -spontaneous- body jerks occu. in others. The 
deep mspiialion is not neccssanlv tlic antecedent of the body icik 
since It can thus occur alone and since many of the "spontaneous" 
body jetks just mentioned give no evidence of a sudden mspiiation. 
1‘urthciniorc, the deep inspnation may occui in many types of cen- 
eial activity where the segmental movements a.e too slow in then 
sequence to be cla<-scd a. a body jerk. 

It should be noted also that thcie is no clear-cut line of demaication 
between the body jeik and the Rcncral body stir. The most obvious 
chffciencc between the two is the speed of the response, Whcrevei 
a sc. ICS of movements is iclativclv slow rather than sudden and 
jerky, that p.ittcin of Rcncral activity is called a "Rencial stir." 
Usuallv the Imib movements in a body je.k arc symmetneal, while 
those m a st.i arc not. But tbc.e are always boidc.line cases in 
wliicli speed and symmetry of movement arc not sufficient criteria 
becauve bebavim catCRoiics a.e always arbitiaiy; behavior is a con- 
tinuuiii and not a mosaic of distinct reaction p«Ttterns 

LcMviiiR ibis desciiptivc .inalysis of the body jcik, wc may next 
cvaminc .1 laiRcr body of dat.i secured fiom the total of 197 infants 
since, for the first 100 of them, body jciks svere rccoided but not 
dcsciibed m detail These body jciks, 510 in numbei, are responses 
to speciirc stimuli, and include all the data previously described ex- 
cept the ISO body jciks foi which tlieie ivas no apparent stimulus. 

I be question arises as to tvhetbci, within the fiist 10 days of 
life, there is any vaiiation, with iiicieasinR ape, in the number of 
body jciks elicited 'J'lic pet cent of tot.al stimulations clicitiiiR a 
bncly-jcilc response is ^ivcn foi each age gioiip. 


Age m Dnysl 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 


Per Cent 
95 
17 1 
13 9 
87 
3.8 
8 3 
83 
95 
7.2 
10,8 



7+ 


JOURNAL OF CEJ^ETIC PSYCHOLOGY 


Body jerks as responses to extetnally applied stimuli seem most 
fiequent during the first few days» especially during the second day, 
thereafter decreasing to a mmimitm at five days and using somewhat 
in frequency toward the end of tlic ten*day period* 

A similar trend is shown foi the 150 body jciks otcuriing without 
an apparent stimulus: 


Age in days 
0 
1 
2 

3 

4 

5 

6 
7 
S 
9 

10 


Per cent 
13 3 
20 0 
12 7 
107 
4 0 
53 
20 
2*7 
17 0 
47 
67 


Heie the maxiinal ficquency occurs duiing the /list day, and the 
minimal during the sixtli, witli an irregular use in subsequent age 
groups. 

Another question arises as to whether body jeiks in the newborn 
infant as in the adult charactcuze a period of apparent going In 
sleep In a previous article (8) the author determined a ^'Cncs of 
stages of depth of sleep in terms of overt motility. Tlicsc stages, 
ranked hom least to greatest motilitVj oi from dceiiest to lightest 
sleep, were ■ 



n, 

A if Ui 
Ct 


h^urs; etc For pait of the data a 0-day clnsiification 
(birth to 24 hours) was used, hut since for the remnlnitig d.u.T only tlic 
mwe mchiswe l^day group was iiaetl, the kiter form was adopted fm 
convenience in this particular table. 

'Stages ^3, and /J, were grouped together bcoiiise, while Jint slcnifi- 
cantiy different flora one auotlier, eucK wna ^Ignificanily different Irnm the 
stage preceding and the stage following, The lamc IioIcIk (me foi nml 
0 ,. Stages Cs fl., and Uj were significantly ilifFerqiu from Ox and ( 7 , only 
\Yhen combined, ^ 
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Spcc/ic description of these stages may be found in the ea.hcr article 
ConjpaMson may be made of the per cents of body jc.ks nnd 

j'ciicial shis occuning 111 each condition: 


Stage 

body Jerks 


10 4 

^•b 

t2 5 

n, 

155 

yii, Bt 

10 I, 4 0, 8 3 

B, 

5 S 

C„ Ct 

11 2, 102 


66 


Stira 

4.7 

7.3 

93 

20 6, 16 9, 20 9 
25 9 

36.6, 34.7 
55 9 


It appeals that gcncral-stn responses occur with steadily incicasinK 
fieiiuencv as the infant becomes moie active, or less deeply asleep, 
ululc body jeiks decieasc somewhat Body-jeik responses ate most 
fieipient m stage /f,, when the infant is beginning to move body 
membeis occasionally, but as yet evinces no eyelid or mouth move- 
ment 

The sell lienee of dcci easing body jerks is moie icgulai if wc 
disiingiiish between (I) bodv jeiks aftci which the infant quiets 
iiniiicihatelv, and (2) body jeiks followed Immediately by gcncial 
stirs, file scconil foim seems to be an intcimedinte stage between 
ilic bodv jcik and the gcncial stir. The pci cents aic then ns 
follows, 


Slnp;c 

Jlody Jerk (I) 

Body Jcik (2) 


92 

12 


11 5 

10 

Bi 

119 

3 5 

//•, //., II, 

7 7, 16, 6 6 

2.4, 2 4, 1 7 

B, 

47 

0.8 

f7ii 

5 9. 6 0 

5 3, 4,2 

C,+B,+B, 

4 y 

22 


The hiuh peiccntagcs foi and (7, in the tabic wheic no such 
(listiiiclior) IS niatlc, arc tiuis shown to be due to the larj^c piopoitioii 
of lesponscs m which the body jcik was piotractcd in a pcneial stir. 

Ucfciiin^ , 1^.1111 to the ISO ^Spontaneous** body jciks, wc find a 
similai lieiid, pci cent occuiiinj^ in each condition is: 
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Stage 

Body Jerks 



26 7 


K 

347 


B, 

67 


/a, /Yj, 5a 

6.0, 2 0,113 

Meaii“0 \ 

B, 

4.7 


C., Cl 

4,7, 1.3 

Meon—3 0 


20 


The largest number of 

“spontaneous’* body Jeiks thus api^car m 


/u, ^vhen the infant is gcncinlly quiet aiui shows no 
eyelid or jnoukli movement As the infant becomes moic Active, or 
less deeply asleep, tlicsc body jeiks deticfisc steadily, almost disappear¬ 
ing in tlie most active stages, 

Summary 

The following conclusions innv be diawn from this study 
1 There has been no gcneial agicement licrctofoic as la the 
specific behavior pattern indicated by the tcims ''stnitlc'^ and “body 
jerk'* At best the patterns jcfencd to were higlilv specific fmms of 
a wide variety of icsponscs involving the jerking of the body, 

2. It IS prefciabic to use “body jerk” as a goiicinl term lefci ung 
to any response involving a trunk jcik and limb movcnicnl, 'rhe 
patterns previously cited by investigators thus become only special 
types of body jerk, 

3r Concerning the body jcik we now define it, tlic folhming 
facts have been asceitained: 

The variability of the body jerk is its most inking cbaractci- 
istic. The largest propoitlon of the body jerks cannot be classified in 
terms of any well defined patterns. 

k Specific vocal, bead, eyelid, mouth, ami other facial component** 
are not essential facto is In the body jerk, Thcii relative frequenev 
of occurrence, from highest to lowest, is in the order named, 
c The deep inspiiation, though apparently not essential tn tlic 
body jerk, occurs hi about two-thirds of the eases, 

d. There is no distinct line of cleavage between the bodv-jeik 
and general-stir categories, though they usually diifci in speed and 
symmetry of movement 

e. Body jerks, whether oi not ic'punscs to overt stimuli, seem 
most frequent dining the first few days, thereafter decrensing to a 
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miniiiiiini at the midillc of the ten-.hv i ■ 

in ficiiuency towaid the end. ' ' ‘negulatly 

/. Uody jciks as a iidc decrease in fipnurnmr o. • i , 
less deeply asleep, while gciicial stiis incicase ' 
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A S I UDY OL PERSONALITY IN YOUNG CHILDREN RY 
MEANS OF A SERIES OP RATING SCALES* 


The ^lei cill^Pfituiet School 


Kvi'iiiuini Finoir Koniius and Raciiui S'iutsmvn Bali, 


iN'lRODUCnON 

Observation of infants and youiiK clnldicn reveals that individual 
cliaiattenslies hcRin to cmcige quite early in life. Many investiga¬ 
tors have shown that some aspects of behavior follow a fairly fixed 
sequence of development. Thus, it is chai actcristic of a baby first 
to p.iy iu> attention to straiiRers, then to lecognize them, and finally to 
cry in then p.cscncc And so with some other aspects of behavior in 
infancy and childhood Hut ovci and above these expected se¬ 
quences of development there arc individual ways of behaving. Two 
childien cnteiinR mirscrv school m.ty show cxticmely dificicnt reac¬ 
tions. One is iinmediatclv at case, fits into the day’s loutine with¬ 
out any tumble, is fiiendlv with othei childicn; m shoit, adjusts 
well to the new situation. The otiici is quiet, withdiaws from other 
children, lias difitculty in eating and sleeping, and in general has to 
make a rc.il e/lfoit to lemn to fit into the regime. These different 
ways of beh.iving m.ny oi may not ho fundamental indexes of the 
child’s peisonalitv, Imt fiom the point of view of observable be¬ 
havior they seive to distinguish one individual fiom another 
In tlie Mciiill-Palmej nuisciv school records of the children's 
hcliavioi liave been kept since the caily days of the School One 
kind of record is tailed the * Daily Diary.” At regular intervals the 
teachei dictates lepoits of significant events and behavior in the 
nviisciy school which aic placed in the files of the childien con¬ 
cerned ft'Iucli valuable mfoim.ition has been rccoidcd in this man- 
nei, and the method h.ns ninny adviintagcs, but there aie also ccitam 
drawbacks, i e , It is exticmclv tmic-consuinmg; significant items arc 
not always followed fiom one iinic peiiod to aiiotlici, the matcnal 
IS puielv desiiiptive and ilieiefoie often (lifficult to evaluate; the 
infoiinatiiin recnided is not always compaiahlc for dilfcicnt children; 
spectaiiilai evenis aie likely to he icconled at the expense of the 

•Hcteni'd in Ilic rihlori.il Ollirc on April 20, 1937 
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more usual daily behavior of the child; and moic information is 
recorded for some children than for others. Several other types of 
records, such as observations and anecdotes, have also been used to 
describe the behavior of the children 

However, as the years went by and more and more children 
entered the nursery school it became appaient that some moic effec¬ 
tive method of studying and recording personality was needed. As 
a result Dr, Rachd Stutsman Ball anil Miss Leone Clicsire l)ci2;an 
in 1929 to study personality by means of rating sealer. Their pur¬ 
pose was (tf) to construct scales for rating various aspects of per¬ 
sonality and {b) to evaluate these scales in terms of the agreement 
of raters, the variability of the ratings over a period of years, and 
the adequacy of the scales for describing the development of per¬ 
sonality. 

With the exception of one or two studies in which some of the 
children rated were enrolled elsewhere, all the children rated were 
Merrill-Palmer childien, and the raters were teachers, students, and 
parents at the School 

We publish the study at this time, not because it k a finished piece 
of research, but because after using the scales for seven years vve 
think they may have some value m stimulating fuitlier research in 
the personality development of young children. There arc many 
weaknesses in the scales which will be immediately appaicnt to the 
reader. These we are cognizant of and will discuss, At tlie same 
time, the scales and the methods employed have been tested more 
rigorously than is usually the ease. Reliability has been tested 
through correlations, not of various ratings made a single time, but 
of repeated ratings of many raters over an extended period. Fur¬ 
ther, a number of the raters were experienced, and all had excellent 
opportunities to know the children through seeing them daily in a 
wide variety of situations in the nursery school. The children latcd 
were a fair-sized group, and many of them were rated continuously 
for several years. The study also supplies data permitting the 
construction of personality pictures of individual children, as rated 
from time to time over a pciiod of years. To some degree, the 
study is an examination of rating technique as well as an evaluation 
of the nine scales. 



K. C, lion!• RTS 'VND R. S BALL 


81 


Till? Dcveiopmlnt of the Scales 

In 1929-30, as a fiist step in developing the scales, many sources 
of descriptive material about childicn weic consulted. Books on 
child psychology, the 'Maily diaries** of tlie nursery-school teacheis, 
check lists of adjectives, student observations, and case studies were 
some of the sources yielding phrases dcsciiptive of child behavior 
Hundreds of such phiascs were collected and aftei careful considera¬ 
tion were sotted into nine major catcgoiies, ascendance-submission, 
sociability with othci children, compliance with loutine, response 
to authority, respect for property rights, tendency to face reality, 
independence of adult affection and attention, attiactiveness of per¬ 
sonality, and physical attractiveness, 

Thuislonc’s (14) method of measuring attitudes was used as a 
basis for scaling the items. It must be kept in mind, however, that 
whereas Thurstonc's attitude scales measure an adult*s opinion about 
war, the diurcli, crime, and so on, these personality scales measure 
a tcachcr*s opinion about a child as judged from his behavior. In 
other woids, the ratings represent an adult*s opinion about a child 
rather than an aduit*s opinion reflecting his own attitudes. In 
Older to constiuct the scales, senes of statements intended to de¬ 
scribe each of the nine traits to be measured were gioupeci in nine 
catcgoiies. Each of these nine groups of statements was given to 
from 50 to 70 judges (Mernll-Palmer staff and students) who 
were asked to anange them in 11 groups, 1 lepresentmg the lesi^t 
degree of the characteristic measured, 6 the middle value, and 11 
the gientcst possible dcgicc, Judges were not asked to rate specific 
children but merely to sort statements about these nine aspects of 
personality of children in geneial. This piocess assumes that the 
statements submitted to the raters can be thought of as being dis¬ 
tributed along a linear trait continuum 

On the basis of these results, scale values for each statement were 
determined graphically by means of Thurstone*s Ouiluie /o; Galen- 
laiing the Scale Falue and the Ambiguity of an Opinion By this 
method, the scale value of each statement is its median placement on 
the 1 to 11 scale by the group of 50 to 70 judges For facility in 
scoring, each value was multiplied by 10 m oidcr to eliminate the 
decimal point. Thus the scores, instead of ranging fiom OJ to 11, 
range fiom 1 to 110. Statements were discarded from or retained 
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in the final scale on the basis of thiee ciltcria! ambiguity, irrelevance, 
ard popularity (4). 

Trite critenoti of ambiguity was a very rough estimate of the 
dispersion of each statement. Except for the Response to Autlionty 
scale, no cjuartiles or standard deviations were calculated.^ A stalc- 
ment having a seven to ten interval spread w.as usually discarded as 
ambiguous unless it had a marked modal tendency. The best statC' 
ments had a five-interval range with a definite mode in the center 
interval. A tendency toward a rectangular distribution in two to 
four adjacent intervals was likewise a criterion of ambiguity. Ri- 
modality, and someiimes trimodahty, was a criterion of irrelevance. 
Popularity refers to the total number of times a statement was 
checked Tliis criterion was applied aftci the scales had been set 
up and used in trial forms to rate nursery-school children. State¬ 
ments checked for almost every child were discardcrl as not dis¬ 
criminating Those very infrequently used were judged as not 
applicable either to the nuisery-school situation or to the young child. 

The scale value distributions were smoothed and concctccl for 
end effect, and corrected scale values were obtained. 

Table I shows the number of judges for each scale and tlie number 
of Statements in each of the nine scales. 


TABLE 1 


Scale 

^ No 
judges 

No statements 
No state- in mimeo" 

ments sorted graphed form 

Ni> sintC' 
meats in 
final form 

Response to authoiity 

65 

45 

45 

28 

Respect for proper^ rights 

50 

4S 

45 

30 

ladependence of adult affection 70 

S6 

51 

33 

Sociability 

70 

100 

50 

50 

Ascendance-submission 

70 

97 

48 

48 

Attractiyencss of personality 

70 

150 

75 

75 

Tendency to face reality 

70 

189 

89 

43 

Compliance with routine 

69 

185 

31 

31 

Physical attractiveness (1) 

(70 

(86 

68 

68 

Physical attractiveness (2) 

(70 

(48 




Use of the Scales at the Merrill-Palmbr School 

In order to make the scores on the various scales compaiable, 
percentiles were computed All mtings used for the percentile 
tables were made by the nurscry-scliool teachers foi the cliildicn 
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from two to five ycar‘v of age, anj beyond that age by the leaders of 
the rocnMthjnal clubs. Onlr one latci of the nuiseiv-school childicn 
rated them over a period of years. The assistant nursciy-school 
teacher is usudllv diosen from titc student gioup of the previous 
year. Titus, she has had the opportunity of observing and working 
with the cluldieii for a year bcfoic she is asked to rate the child. 
This IS not tiuc, of enurbO, for the new childien. Hut in this case 
the assistant teachei has the same oppoitunity as tlie head teacher 
to know the children before she is asked to rate them. 

After children "giaduatc” fiom the nursciy scliool> they come 
back once n ivwk dining the scliool year foi lecreat/onal club meet¬ 
ings, All the ratings used foi the pciccntiles beyond five yeais 
were made on these club clnldien, The club leaders have had some 
acquaintance with these children dining their stay in the nurseiy 
school and consequently have a good background upon which to base 
their obseivations in the clubs, 

Since the stales were devised piiinarilv to study nuibciy-school 
childicn, some of the statements ,iie in tcinis of nursciv-school situa¬ 
tions. Tills is especially true of the scale Compliance with Roiiitrie^ 
and is tine to some extent of Respect fot Pfopetfy Ri^/hts and Re¬ 
sponse to Authont\\ However, all except Compliance with Routine 
liavc been used with childicn beyond nuiscry-school age, Under 
the direction of Mrs. Elise ILitt Campbell the iccieational-club 
children wcie lalcd by the club Icadcis, Although percentiles have 
been icpoited for these older children, the scales need much more 
study foi tile ages beyond six veais befoie they can be considered 
adequate. The leliabilitv of the scales foi oldci childicn needs to be 
established, as well as tlicii adequacy to mcasiue pcisonality clcvelop- 
ment with me leasing age The same clnldien should be followed 
over a period of vcais and the icsiilts of the ratings should be studied 
in 1 elation to other data winch may be available on peisonality 
development 

When the scales vvcic first used, latings wcie made at fiequent 
intcivals in older lo study the effect of the number and quality of 
ratcis As would be expected, it was found that the nuisery-scliool 
tcadiers were bctlci latcis than students working in the school oi 
stall nicmhcis who had only a supeificlal knowledge of the childien 
It is essential that tlic laUus should know the child well m a vaiicty 
of situations 
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Since the fall of 1933 ratings of the children have been made by 
the nursery-school teachers and club leaders twice a year, in the fall 
and in the spring. 

The scales are so constructed tlmt the ratci may check only those 
items which she feels reasonably certain describe the child. She 
may check one item or many. Ratings of this type make it easy lo 
read off the statements checked, and the combination of statements 
gives a much more adequate conception of the aspects of behavior 
included in the judgment than do methods that desciibc the child 
merely with a qualitative statement, as for c'xnmplc, very socwble or 
uaf at all sociable. The mean scale value of the various items checked 
is the child^s score for a given rater. Because there is consicJeiablc 
variation among raters, tlic average of two ratings is used as the 
child’s score on a given scale at any one time. The percentiles for 
all the scales are based on average scores, the average of two ratcis 
who know the child well, We lealizc that more than two raters 
would be desirable, but since we have attempted to devise a prac¬ 
tical scale for use primaiily m nursery schools and since most 
nursery schools do not have more than two teachers M'ho know the 
child well enough to rate him, wc have based our pcrcentil''S 
on the ratings of two teachers. It is undoubtedly better to use the 
average of two good ratings than of several poor ones, Tlic avciage 
of a dozen inadequate jatings will not give as true a pictinc of a 
child’s behavior as a single rating made by a well-trained rater who 
know^ the child well. Each scale -will be discussed scpaiatcly. 

SocrABlLlTY WITH OTHER CnirDREN 

Since personality development takes place in a social medium, the 
aspect of behavior which has been termed in this study "sociability 
with other children’^ is of primary importance. 

A copy of the sociability scale follows (Tajile 2), Scale values^ 
are given in the column at the left of the statements for the con* 
veruence of^ the reader, but these values of course do not appear on 
the rating sheets given to the raters. 

The 50 items are arranged in random order, the statements with 


The scale values published in this study arc slightly different from 
the values on the printed scoring keys which have been available for some 
u School, The revised values weie made nficr 

the ahtnmifcions were smoothed and corrected for end effect. 
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TABLE % 

Merrili-Palmer School PpRsoNAitTY Rating 

Date- 


Name- 

Rated by- 

Directions for Rating, 

Check only those slalemcnts which you feel »Tie really true of the child 
Do not guess if you are not reasonably sure A few true statements are 
better than many half tiue ones 

SOCIAIUHTY WITH OTHER CHILDREN 


Scale value 


99 ( ) Makes friends with other childien easily 

25 ( ) Finds it diflicult to approach other children and make friends, 

105 ( ) Makes filends with any chiUi who happens to be around him. 

7 ( ) Resents Intel cst shown b^ other cluldren; wants to be left alone. 

15 ( ) Docs not icspond to friendly advanceSt 

56 ( ) Has a particular friend (Underline: own sex, opposite sex) 

whom he admires very much (hero-worship or crush). 

47 ( ) Tiies to make cntiy into group of children but fails. 

20 ( ) Other childicn icfusc to play with him 

26 ( ) Is ridiculed or "picked on" by other children, 

101 ( ) Unhappy if he is not playing with othci children 

18 ( ) So absorbed in his own Idena that he pays no attention to other 

cluldren, 

51 ( ) Plays only with a gang or gioup of specific children; refusing 

to piny with others. 

87 ( ) Contributes to the ideas of the group though not n leader (co¬ 

operative companion). 

30 ( ) Refuses to cooperate with other children unless he is rhe 

leader, 

45 ( ) Hesitant in making suggestions to other children 

83 ( ) Interest of other children spins him on to activity. 

82 ( ) Assumes a protective attitude toward other children (Under¬ 

line, same sex, opposite sex) 

84 ( ) Usually pleasant with other childicn. 

21 ( ) Often abrupt nnd surly with other children 

99 ( ) Has a pleasant manner of seeming cooperation fiom other 

children 

49 ( ) Has strong likes nnd dislikes for other children^ 

53 ( ) Rathci placid attitude toward other children; neither likes nor 

dislikes them to any degree 

78 ( ) Quarrels with other childicn only over serious issues 

18 ( ) Quarrels with other childicn often over tiivUl things 

81 ( ) Seldom (pinrrcls with other childien over trivial matters, 

33 ( ) Picks on one particular child. 
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TABLE 2 (aofitinnrfi) 


Scale value 

10 ( ) Rough anti menu with other rhiklrcn 

17 ( ) Teases or torments younger cliiklrcn. 

39 ( ) Hurts other cViltlrcn often due to cnrclcaaneis. 

29 ( ) Impatient with other childicii 

26 ( ) Enjoys seeing other children reprimanded. 

17 ( ) Ridicules other children. 

23 ( ) Very critical of other children. 

H ( ) la a good spoit when lie loses to some QtUcr child 

93 ( ) la sympathetic toward other children. 

95 ( ) Affectionate toward other children 

93 ( ) Very thooghlfnl of other cbiMien, 

90 ( ) Tries to help the smaller children 

27 ( ) Resents aid from other children 

95 ( ) Forgiving of other children who Imvc hint him, taVen his be¬ 

longings, etc. 

32 ( ) Tries to get even with a child with whom he is angry 

94 ( ) Talks to other children a great deal 

17 ( ) Seldom talks to other children 

35 ( ) Ctics easily in playing with other children 

99 ( ) Generous in letting othci children Hhaic uctiviticq and posses¬ 

sions. 

9 ( ) Selfish with other children, doesn’t want to share possessions or 

let them enter into his activities. 

28 ( ) Toesn^t want other children to get titicniion fioiii adults. 

52 ( ) Attention from other children lends him to ’'dioiv nfT’* or act 

silly. 

34 ( ) Jealous if other childicn play with specific child wliom he 

likes very much 

89 ( ) Not jealous If other cliildien play with his particular friends 


high scale values being indicative of sociability and those witli low 
scale values of lack of sociability. For most of the statements tlieie 
aie opposites, but the paired statements do not necessarily appear 
successively. For example: '^Talh io other chihlreri a great deaV 
and talks io other children't ''Generous in letting othfir 

children share aclwlites end possessions*' and ''Selfish toith other 
childtenj doesn't want to share possessions or let them enter tn/o 
activities ** 

Varlabibty of the Ratings 

An outstanding characteristic of the ratings is their variability, 
Not only is there consideiable difference between the two raters at 
the same time; there is also a diffcicncc between tlie same rater at 
different times, and likewise between the two raters' average scores 
at different times. This variability holds true for all nine scales. 
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Tlicre IS no conclusive evidence to indicate definitely whether it h 
related to the sealer themselves, to the raters, or to the fact that 
the asjiccrs of personality rated aic so variable that this mctliod of 
judj^inp; tliein is not adcipiate* It is tuic, howcvci, that the scales 
compare favorably with other latiiifj; scales in reliability. Most of 
the correlations were between ,45 and .85, the majority being .60 
or above, ALCordiiig to Symonds (13), the typical reliability for 
rating scales is ,55, 

Two Mernll-Palmcr students, Miss Mary Jane Strayer (12) 
and Miss Agatha Howlcy (3), made special studies of sociability, 
using tficse scales.^ Some of their findings have been utilized in this 
repoi t, 

TAHLK 3 

SiKKftnin vMiH OiiiPR ('ilirnRLN 
Form /I 

Seale 

value 


99 Makes friends with olher eliildrcn easily 

7 Kcflunts hiturcHt ehowii by olliiT children, wants to be left alone. 

15 Does iiui respond lo friendly ntivnnccs. 

47 Tries to make entry into group of chihlrcn but fails. 

20 Other ddidmi rcfiiac to pKiy with him 

26 Is ridiculed or ‘'picked on” by other children. 

30 Kcfiisca to coopcTiStc with other children unless he is the lender. 

82 Assumes n protective nllluulc lowaul other children (Underline: same 
sex, opposiic sex) 

84 Usunlly pleasant with oihcr children 

21 Often abrupt and surly wilh other children. 

49 llns strong and dishkes far other children. 

53 Rather placiil altiuidc toward other cliildrcn; neither likes iioi dislikes 
them to ail)' degree 

18 Quarrels with other childicii often over trivial things 
81 Seldom quarrels with olher children over trivial mattcis. 

39 Hurts other children often due to carelessness 
17 Ritliculcfl other children 

98 Is a good sport when lie loses to some other child 
95 AfTcciionatc toward other cliildrcn, 

98 Very thoughtful of other children 

27 KesentH aid from other children, 

32 Tries to got even with a child with whom he is angry 
94 Talks to olher (hiUlren a great deal 

34 Jealous if olhur childun piny wilh a apccihc child whom he likes very 
nuicli. ^ f . , 

89 Not jealous if iithei childicn play with his paiticulnr filends._ 


■'IMicsc njid olhci studeiu studies reft-iretl to wci e done under the tlircc- 
lloii of Dr. Rachel Stutsman Ball, 
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I’ABLE 4 

SOClAHILlTY ^vmi OtHIR CiniDREN 
Form li 

Scale 

value_ 

25 Fjiicls Jt difficult to appioocli other children and innke fileiids. 

105 Makes friends with any child who happens to be around liirn 

56 Has a particular friend (Underline, own sex, opposite sex) whom he 
admires ver)^ much {hero'worship or ciush) 

87 Contributes to the ideas of the gioup though not n lender (cooperative 
companion) 

30 Keiuses to cooperate with other children unless he is the leader. 

45 Hesitant in making suggestions to other children. 

83 Interest of other children spurs him on Co activity, 

99 Has a pleasant inanner of securing cooperation from oilier children, 
78 Quarrels with other diildren only over serious issues 
33 Picks on one particular child, 

10 Kough and mean with other children. 

17 Teases cr torments vounger children 
29 Impatient with other cluldieiii 

26 Enjoys seeing other children reprimanded, 

23 Very critical of other children 

93 Is sympathetic toward other children, 

90 Tries to help the smaller children. 

95 Forgiving of other children who have hurt him, taken liis belong¬ 
ings, etc. 

17 Seldom talks to other children 

35 Cries easily In playing with other childien, 

99 Generous in letting other children share activities and posscBsions. 

9 Seliish with other children; doesn’t want to share possessions or 'et 
them enter into his activities. 

52 Attention from other children leads him to '’show off” or act silly 
28 Doesn’t want other children to get attention from ndulta, 


As one method of studying agreement of ratings, average scores 
on sociability ratings made at different times were con elated. For 
31 cases, the rank-difference correlation between ratings obtairtcj 
four weeks apart was 67±.Q7. For an interval of eight weeks, 
the correlation was 55± 0^1, and for an interval of twelve weeks, 
.S6d:,084 For 27 children in nursery school over a two-year period, 
the rank-difference correlation between mean scores for the fall of 
1930 and the spring of 1932 was ,5S± 096. 

By pairing each statement with the one most like it in popularity 
and as nefir as possible in scale valucj two equivalent forms of the 
sociability scale were made Several statements wcie eliminated as 
of little value. The equivalent forms, A and B, aic given in Tables 
3 and 4. 
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table 5 

No. child I en 

70 ^80 

69 .70 

S3 59 

_W_ M _ 

Table 5 shows the correlation between scores on Foim A and 
Form n for cacli of four teachers. Teachers 1 and 2 were in the 
group for clnldron from V /2 to 5 ycais of age, and teachers 3 and 4 
in the group for childicn 2 to V/ 2 . The ratings weie made at three 
periods two weeks apart. 

These figincs bhow that the teachers who rated the younger 
children were less reliable than those wlio rated the older ones. 
They may liavc been poorer raters, hut on the other hand it may 
be much more dilHcult to judge the social behaviot of young children 
than that of childicn beyond the age of years 

T)ic average relLihility for the four tcacheis is 68. If this is 
taken as the reliability of the unit test in the Spearman-Biown 
prophecy formulaj the expected reliability of the whole scale (or 
for two raters) is .81; for three inters, ,87; and for four raters, .90. 
If the avcingc lellability for the two teachers of the oldei children 
is taken as that of the vinit test, the reliability of the whole, or for 
two raters, is .86. Similaily, that for the younger children be¬ 
comes .76. 

The correlation of semes on Form A with scoies on the whole 
scale is .93; of Form 1) and the whole scale, *90. These correlations 
are lugh enough to warrant using a shoitcned form, prefciably 
Form A, 

Relaitoii to Age, 

Tile pioduct-moment correlation between 590 aveiage scores and 
age (ranging from 2 to 17 years) is —.2l:t,027, a negligible rela¬ 
tionship. At all ages there is a piling up of scores in the upper half 
of the scale, with the median foi successive age gioups ranging from 
65 to 79. MediaUvS are shown in Table 6. Since the median So¬ 
ciability score advances with age, one might expect the con elation 
between age .mil soci.ibilitv to he slightly positive latliei than negative 
21), i.e., .1 slii^lil Icndi'iKV foi llic «ildci children to be more 
sociahlc. It is within llic laiiKC of possibilit)' that the overlapping of 


Unicr 

1 

2 

3 

4 
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TABLE 6 

Age in montlia 

mi 

36^ 47 
48- 59 
60- 83 
84-107 
108-131 
132-203 


tile age distubutlons might hove enough invcisions to give m t of 
— 21, b\^t one would not expect it. Howcvci, iuveiMcMis lu the lovvei 
percentiles (Table 35) indicate that this niav be true. 

While the coefficient of correlation between score and ngc is low, 
the percentile curves by age gioups show the highest rrlationsliip Avitli 
age of any of the nine scales Tliis is the only scale lot wliicli 
percentiles aie reported for more than foiu age gioups. In the 
other eight scales the age diffcicnccs were cither not present or 
were so slight that age groups have been combined, and in some cases 
only one set of percentiles is given for the entire age distribution. 

An analysis of the statements was made to find out if certain social 
behavior traits included in this scale were chaiacteristic of diffcicnt 
age levels The results show tlmt the scale does not lend itself to 
age divisions* 

AsCENDA NCE-SUBM ISSION 

The Ascendance-Submission scale,® shown below {Table 7), con¬ 
sists of 48 items, many of which occur in pairs, Foi example, 
^'Opposition spun htni 07 i io ^renter aciwity*" and ''Does not ptiS^i 
lh$ issue in case of opposUton'^ Some statements cxprcvs vaiying de¬ 
grees of a characteristic, such as "Usually fakes ihe imtiatwe" "G'ln 
take the mtiiative tf it is .absolutely necessary/' "Hesitates to initiate 
activity/' and "Helpless unless someone oronmzes activity for him/' 
Scale values for these four statements vaiy from 11 to 87* A fifth 
statement which has the very high scale value of 105 might be in¬ 
cluded lii this group: "Directs all activity about him/' 


■The peraonality ruling scales rnny be obtained froni the Mcrriil-l^nlmer 
School, Detroit, Michigan. The set of nine scnics incliHUng inHtructioii 
sheet and scoring key is priced at ten cents wlih a 10 per cent ieduction 
for twenty-five or more. 


Median score 

65 

7t> 

73 

74 
73 

75 
79 
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TABLE 7 

_ M crrii l-Palmcr Sciiool Personality Rafing 

Date- 

Name---Rated bv- 

Dnections for Rating' 

Clicck only those statements which you feel are really true of the child 
Do not guess if you aie not reasonably sure A few true statements are 
better than many half true ones. 

ASCENDANCR-SUBMISSION 


Scale value 

10 ( ) Submits to any child who takes the initiative 

7 ( ) Even submits to younger children 

31 ( ) Submits to children of his o^wn age (either sex) 

68 ( ) Dominates children moie immainre than himself* 

8+ ( ) Dominates cluldien of his own age (cithei seit) 

101 ( ) Dominates childicn moic matuie than himself 

43 ( ) Will submit to a specific child only* 

51 ( ) Submits occnsioiinlly to some other child 

6t ( ) Dominates a specific child only 

71 ( ) Submits to a lender only after a struggle to dominate, 

^9 ( ) Is a follower in one specific group only 

72 ( ) Occasionally dominates a group 

83 ( ) Dominates a specific group only. 

76 ( ) Usunlly leads a small group 

96 ( ) Usually dominates a large group 

96 ( ) Decides who shall pmticipatc in the group activities 

93 ( ) Can organize the activities of a group to caii-y out a definite 

purpose. 

112 ( J Is a leader in any group, 

109 ( ) Directs all activity about him. 

56 ( ) Lends or follows as the occasion demands. 

60 ( ) Neither lends iior follows, plays alone, 

73 ( ) Dominates other children bv having greater mnteiial posses¬ 

sions which they covet 

86 ( ) Other children make many appeals to him for information 

91 ( ) Dominates other children through liis ability to talk effectively. 

96 ( ) Other children appeal to him to make decisions for the group 

98 ( ) Domlnatca other children through their love or admiratioti for 

him 

104 ( ) Dominates other children through his wealth of ideas 

83 ( ) Definitely schemes to get othci^ to enrry out his plans 

90 ( ) Gives commands with an nir of finality 

11 ( ) TTclolcss unless someone organizes activity for him 

38 ( ) Hesitates to Initiate activity 
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TABLE 7 {Couhriucil) 



26 ( ) Hesitates to moke suggestions to other children. 

3i ( 5 ’Usually follows the ideas of others for aclwUy. 

76 ( ) Usually has his own ideas for activity. 

63 ( ) Can take the initiative If it is alsolulcly jiccessary. 

88 ( ) Usually takes the initiative. 

3+ ( ) Seeks the approval of the leader before he nets. 

40 ( ) Hoes not push the issue m case of opposition. 

42 ( ) Stands aside to let others participate. 

93 ( ) Fights for his place ns leader. 

85 ( j Opposition spurs him on to greater activity 

97 ( ) Refuses to cooperate vmlesa he is the lender 

94* ( ) Insists that other children do ns he wishes. 

19 ( ) Does not defend liis own rights with otlici children. 

27 ( ) Easily led into mischief by others. 

81 ( ) Much rivalry with other children. 

53 ( ) Falls to secure cooperntion when he tries to direct activities 

96 ( ) Gets willing cooperation easily. 

ReVmbli^. 

The Pearson product-moment coefficient of correlation between 
the ratings of two nursery-school teachers in November, 1934, is 
,73i:.054 (30 children), and in April, 1935, .60±.087 (25 chil¬ 
dren). Teacher l*s ratings for November correlate with her April 
ratings ,45 + .12 (22 children), and I'ciiclict 2’s ratings con elate 
.51 ±.10 (25 children). The November average for the two raters 
correlates with the April average .45±.12 (22 children). Strictly 
speaking, these Novcmber-April correlations arc not measures of 
reliability, for the scores at these two intervals may represent actual 
personality changes in the child over that period Thus they paint 
a darker picture of reliability than is justified. 

While none of these correlations is high enough to justify the 
conclusion that this scale is a thoroughly reliable method of judging 
ascendance-submission, it compares favorably with the other scales. 
It presents a detailed picture of responses presumably ascendant or 
submissive in character, and brings into question the reliability of 
any judgments of ascendance-submission, particularly of young chil¬ 
dren. Lack of agreement on any of these scales may indicate tliat 
these children present different aspects of behavior to different judges, 
different situations, and at different times. This is n more reason¬ 
able interpretation than that the raters are less capable of checking 
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these statciiiciUs rcliahly bccatisc of tiefcctivc ability to judge as 
ccntlancc-svibmissioii. 

INDHI’IMDBNCE Of AdULT Apri CTION AND ATTENTION 

A glance at this scale will show that the type of independence 
mensored is emotional and not physical, These items give no indi¬ 
cation of a child's ability to feed himself, wash his face, dress him¬ 
self, climb to the top of the jungle gym, and so on. Rather, they 
attempt to cvnluatc liis emotional indepcntlcncc of or dependence 
upon adults. 

A copy of this scale, which consists of 33 items, follows (Table 8). 
As in the other scales, m<»st of the items liave opposites. 

Miss Clare Atkinson (1), a Mcirill-Paimer student, made a 
special study of this niting scale. Four sets of ratings made in the 
spring of 1930 by four different raters were analyzed for popularity 
of the statements, that is, the total number of times they were checked, 
and for their differentiating value. 

The following tabulation shows the ten most popular and the ten 
least popular statements. 

Ten Most Popular Statements 
Pays no attcnliori (o vhitors* 

lndc|icndcitt of ndiilt in hnving ideas about or planning work 
or piny nclivilics. 

Leave ft parent in maucr^of-fncl manner* 

Indepeiuicnt of ndult in overcoming diRicuUics 
Mnttcr'of'fact in relations with adults. 

Perfectly natural in presence of ndult 
Not dependent upon ndult for praise. 

Uids for attention from adults. 

Dependent upon adult to solve diflicuUics 
Shows afTecilon toward adults. 

Ten Least Popular Statements 
Makes friendly advances toward visitors 
Presence of parent upsets cluld's regime 
Seeks adult md at every move. 

Forma ndult ntiniliiucnts often. 

Cries to secure ndult uncntimi* 

Aftks for phyalciil deiniuiHtraiion of alTeitinn 
Rnintionnl oucliur<«l uptui leaving pnreni 
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TABLE 8 

Mbrrill-Palmpr School Personatity Rating 


Date--- 

Name---- Katcd by - 

Check only those statementg winch yon feel arc ically true of the child, 
Do not guess if you are not reasonably sure* A few true slnccmcnts arc 
better than many half true ones 

INDEPENDENCE OF ADULT AFFECTION AND ATTENTION 

Scale 

value 

do ( ) Perfectly natural m the presence of adults. 

22 ( ) Always conscious of adult’s presence 

80 ( j Matter-of-fact in hia relations with adults. 

98 ( } Defiant attunde toward adults, 

96 ( ) Avoids adults as much as possible. 

21 ( ) Insists that n specific adult assist him 

38 ( ) Has great admiration for particular adults (hero worship). 

101 ( ) Independent of adult in overcoming difiicultics, 

U ( ) Dependent upon adult to solve difilcultics 
100 ( ) Independent of adult in having ideas nhout or planning work 
or play activities 

11 ( ) Dependent upon adult for ideas and plans for woik or ])lay, 

3 ( ) -Seeks adult aid at every move* 

106 ( ) iRcsents aid from adults. 

86 ( ) Pays no attention to visitors, 

41 ( ) Mnkea friendly advances toward visitors. 

32 ( ) Acta silly in presence of visitors or newcomers 

30 ( ) Presence of parent (underline; father, mother) upsch the child’s 

regular routine. 

75 ( ) Leaves parent (underline father, mother) in a mnUcr-of-fnet 

manner, 

14 ( ) Emotional outburst upon leaving parent (underline’ father, 

mother)* 

21- ( ) Bids for attention from ndulta 

15 ( ) Cries often to secure adult attention. 

19 ( ) Does his best only when praised by adults. 

92 ( ) Not dependent upon praise from ndult to do his best 

25 { ) Seems worried that adults vron’t like hiin, 

80 ( ) Expects adults to feel Sony when he is not good 

27 ( ) Forms adult attachments often 

10 ( ) Craves and definitely seeks affection from adults 

30 ( ) Craves affection from adults but afraid to show it, 

16 ( ) Asks for physical demonstration of affection from adults, 

22 ( ) Gives physical clcmonstratjon of a/Feetioii. 

36 ( ) Shows affection toward adults 

46 ( ) Usually affectionate but bursts occasionally Into '‘I linte you" 

108 ( ) Regents affection from nclults. 
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Seems worried that adults won^t like him 

Usually affectionate but bursts occasionally into hate you 

Acts silly m presence of visitors 

Thus it can be seen that the typical nurseiy-school child tends to 
be faiily independent of adults, and since this is a much desired 
characteiistic, it is not suiprising to find the teacheis discovering it 
frequently in the children. 

One of the raters has been m the Merrill*Paliner nursery school 
dining tlie entire seven-year peiiod in which the scales have been 
in use A comparison of her ratings with the results just described 
shows the fiist eight most popular statements the same in both lists, 
though in a slightly different ordei, and nine of the ten least popular 
statements the same in both lists. 

By using median scores (1930 ratings), ratings of the 10 most 
independent children and the 10 most dependent children weie se 
lected for special study. The numbei of times each statement was 
checked was recorded for these two groups A comparison of these 
frequencies with the total popularity and the difference between the 
two frequencies was then taken as a measure of the differentiating 
power of the individual statements. The following four non-diftex- 
entiating statements wcie thus eliminated’ Unconscious of adult^s 
piesencc when engaged in some activity, attempts to convince aduUs 
of his oiiginality, special accomplishments, etc , craves affection from 
adults but is afiaid to show it; and leaves parent in a matter-ot-fact 
mannex. The last two of these statements have not been omitted 
fiom the scale used in this study but will be omitted in the next 
revision. 

Rehabthly, 

T)ic icmaining statements were then paired foi scale value and 
popularity, and two forms of the scale weie obtained in order to 
study lehability by tlie split half method. The scale very definitely 
bleaks in the middle, there being no statements with scale values 
m the 50’s, 60’s, and 70’s. This break may be due to the fact that 
this category is very likely not a piimary tiexit or that the scale 
included too many paiicd opposites, thus offering only the two 
cxtiernes of independence and no midway position. The two equiva¬ 
lent fonns A and 71, are given in Tables 9 and 10 Tlic items are 
given in the order of ascending scale value to show when the scales 
bieak in the middle. Mean scoics rather than medians must be used. 
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TABLE 9 

Independence of Adult ArificrioN’ and Attention 
Form A 

Scale value 

3 Seeks adult aid at every move. 

10 Craves and definitely seeks afFection fiom adults 

11 Dependent upon adult to solve difiiculties 

12 Doesn't want other children to get nltcntioii from adults, wonts it all 

himself. 

15 Cries often to secure adult attention. 

16 Asks for pEysical demonstration of fl^Fcctlon from adults. 

18 Very sensitive to attitude of adult toward him. 

22 Always conscious of adult’s presence 
2+ Bids for attention from adults, 

27 Forma adult attachments often. 

28 Attempts to talk to adults a gicat deal 

30 Presence of parent upsets child’s regular routine. 

36 Shows affection toward adults 

46 Usually affectionate but bursts occasionally into ’’I hate you." 

* 

60 Mntter’Of-fact in relations with adults. 

82 Child plays In usual manner when parents arc present 
94 Attitude of adult toward child acems to make Httle difference^ 

96 Avoids adults ns much ns possible. 

101 Independent of adult in overcoming difficulucs 
106 Resents aid from adults 
108 Resents affection from adults. 

*Scale breaks in middle. 


TABLE 10 

INDEPENDENCR OP AdULT ApfECTIOM AMD A'rTBNTION 
Form B 

Scale 

value 

3 Seeks adult aid at every move 

10 Craves and definitely seeks affection from adults, 

11 Dependent upon adult for ideas and plana for work or play, 

11 Tries to get adult to interfere and fight his battles for him rather 

than stand up for his own rights, 

H Emotional outburst upon leaving parents, 

18 Fondles adults a great deal 

19 Does his beat only when praised by adults 
21 Insists that a specific adult assist him. 

24 Seeks help of adult as means of securing attention. 

25 Seems worried that adults won’t like liim, 

30 Expects adults to fee! sorry when he is not good, 

30 Seeks adult attention by appeals for information, 

32 Acts silly m presence of visitors or newcomers. 

38 Hag great admiration for particular adulta. 
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Scale 

value 


TABLE 10 {continued) 
Form i? 


^4-1 Makes friendly advances toward visitors 


100 Independent of ndult in having ideas ahnnf n. • 

activities. ® ^ about or planning work or play 

106 Resents adult nid 

108 Resents affection from adults 

•Scale breaks m middle -- 

The following tabulation (Table in «ihnw. *i.„ i • 
obtained between Forms ^ and 5 ^ correlations 


TABLE II 


Ratci 


No* childicn 


17? 


94 

95 
69 
68 


843 

751 

848 

.645 


of the ,S 1 ^P®f,7‘'‘”-®rown prophecy formula, the reliability 

of the vyho e scale would be .871. This may also be interpreted as tS 
expected reliability for two raters using tlic short form. Our observed 

coirelation for two latcs. , ,s .847, which agiees fairlyTell 
with the expected reliability of .871, agiees lairly well 

Form A correlates .942 with the whole scale; Foim 5, 911. Form 
A IS hus the better one to use fo, a shortened form Analysis of th“ 
two foims shows that theie is a tendency for the less pop.dar state¬ 
ments to be in Form B, and the statements of low scale value nd 

ilfeVta Jor?'“ '“"'p » b. too 

The coiiclations between scoies by the two raters on the same 
clii dicn aic .75 fot lateis 1 and 2 and .542 fo. lateis 3 and 4. This 
l athci low con elation is not veiv impoitant. however, for part of the 
(liffciciicc IS due to an actual diffcicncc in the way the childien re- 
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spend to different teachers At least tliicc tciiclicrs aic quite con¬ 
sistent in their own ratings, as judged by t i/. The low /,,/f for 
ratei 4- is dne to the fact that she maikcd very few statements for 
each child, which also accounts foi the low coriclation between latci 
3 and rater 4 

RekHoji to 

Ratings made in 1931 on a group of Mcriill-Palmer childien, a 
settlement nuiscry school, and a public school nuisOry wcic analyzed 
for age diffeicnces Over a peiiod of three months 121 latings weic 
made on 82 children langing in age from two to six years. The chil¬ 
dren were divided into thice age groups, and the items of the scale 
wcic studied to find out if ccitain types of belmvior tended to occur 
at different ages, The three pictiiies were strikingly simllai and 
there were no differences gicat enough to be significantly diffci entiat- 
ing, The product-moment correlation between cinonobgical age 
and independence scores for the total group was — .004 Pcl ecu tile 
curves were diawn by age groups, but since there were no regular 
variations, all age gioups were combined. 

Reco?nmefid{itio}}S foi Ownges 

Most of the statements of the scale can be checked on the basis 
of actual observations of behavior, things said or done, which indicate 
independence of or dependence upon adult affection and atLcntion, 
However, there are a lew statements which seem to depend more upon 
the subjective judgment of the obsciver than upon observations of spe¬ 
cific behavior* For example; "P^r/^c^/y naimal in the piesence of 
"Defiatii attitude iowatd adults/^ '^Sceuis zvoiiied that adults 
wont like and '^Expects adult to feel Sony when he is not 

good'* It IS suggested that the statement '"Petfecfly natural in the 
presence of adults'* be omitted since analysis has shown it to be too 
general a statement, requiring httlc thought on tlie part of the ratci 
and subject to wide variation in interpretation. The statement 
"Expects adult to feel sony when ke is not good*' should be omitted 
since it is rarely used and is too general in intciprctation. The state¬ 
ment '^Defiant attitude toward adults" should be changed to ''Ex¬ 
presses defiance of adidts*' thus suggc'^ting that tlic obscivci base his 
judgment on specific instances of behavior latlicr than on geneial im¬ 
pressions For the same reason the statement ''Seems luonied that 
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Foim /J, the shortened form of the scale Inchidps nnnf. 1 . 1 , 
statements However, we have not used th.s £10^0^1^!;; 
and consequently have no percentiles to publish for it ^ 

Tendency to Face Reality 

Some pcisons seem to be able, at a very emly age, to accept s.tua 
w, hou, ,va„„„ while «hci, face a„ fs^ue sturdy even 

in adulthood. In abnormal psychologv there aie special teims to 
descrihc pcisons who constantly evade icality, compensate, and day- 

facTreahty '' to 

In the original mimeogiaphcd form of the scale there were 89 
^atements, a number much gicater than seemed desirable Miss 
r^rances C. Davis (5), a Mernll-Palmc, student, made a study of 
this scale and reduced the number of items to 43 In order to find 
out what statements should be eliminated it was necessary to evaluate 
the separate items by a criteiion of internal consistency. 

If a child l>ad been rated four 01 more times h.s records were used 
Tlicrc were 302 ratings on 47 children These 47 children were 
arranged in lanit oidci ftom liigliest to lowest on the basis of the 
median scores for all their ratings, The 10 cliildien having the high¬ 
est median scoies were assumed to represent the extreme tendency to 

‘ r (• *1 1 ^*^” ' 1 ^'^ t unifoiinity of these two groups is 

indicated by the fact that tlie median pcicentile for the high group 
wa^ above 82 and foi the low group below 20 
Dififeicnccs between the high and low gioups were computed for 
each Item It was found that over half the statements weic as likely 
to be checked for the high gtoup as for the low one and thus could 
be considered non-dilTerentiating. These 46 items were eliminated 
bcores on the shortened form wete correlated with the long form 
with a coefficient of correlation of 97dz 005 (47 cases). 

The scale as used in the study is the abbreviated foim. The high 
scale values indicate facing icalitv, the low values evading reality 
A copy of the scale follows (Table 12). 

Willie a student at the Mcirill-Palmcr School, Miss Winifred Rey- 
Holds (11) began a studv which slie later completed as a Master's 
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TABLE 12 

Merrill-Palmer School 
Personality Bating 


Date- 


Name- 


Rated by---—-- 

Directions for Roting* 

Check only those statements which you feci arc really true of tlic child. 
Do not guess if you are not reasonably sure A few true statements me 
better than many half true ones 


Scale 

value TENDENCY TO FACE REALITY 


104 ( 

90 ( 

91 ( 

88 ( 
84 ( 
45 C 
29 ( 
35 ( 

78 ( 

42 C 
68 ( 

35 ( 

38 ( 

91 ( 

24 ( 

94 ( 

34 ( 

36 ( 

44 ( 

33 ( 

82 ( 

89 ( 

88 ( 
28 ( 
36 ( 

90 ( 

29 ( 

25 ( 
21 ( 

27 ( 

20 ( 
24 ( 

84 ( 

28 ( 


) Faces the issue squarely 

) Concentrates his energy to accomplish a dlHicult tnsk 
) Meets situations in a quiet matter-of-fact manner. 

) Has a wide range of conslractive interest's 
) Does the hardest part of n task first 
) Does the easiest part of a task first 
) Dawdles to avoid a dilhcult task. 

) Worries over things that may never happen, 

) Docs not worry over things that may never happen 
) Worries over trivial matters, 

I Does not worry over trivial matters. 

Feels unduly disappointed when lua plans ilo not go right. 
Grieves too inuch over that which he has lost 
Accepts necessary facts as a matter of coiirac 
J Refuses to accept certain necessary facts, 
j Does the beat he can with what he has. 

) Does not realize his own limitotions 
) Finds it difHcult to accept his own limitations 

! Not very self critical. 

Thinks he should always have the center of the stage. 

) Recognizes and accepts the superiority of nnollier child 
) Accepts the fact that he con^t excel in every type of activity. 
) Appreciates and adjusts to a good authority. 

) Does not appreciate or adjust to a good authority 
) Attitude of defiance when not accepted by the group. 

) Accepts just criticism willingly 
I Finds it difficult to accept just blame for his faults, 

) Expects to be excused from a difficult task. 

1 Regresses to babyish behnvior in the face of difTicnlly. 
Expects to be pitied in the face of difficulty. 

Won’t admit failure or defeat, 

Always has an nlibi. 

) Does not make excuses for his shortcomings. 

) Becomes antagonistic when he fails, 
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- Table 12 (coHtiitued) 

tendency to1?acereality -' 

^ mudTJ^se and boisCenng to accomplish a great 

) Expects to succeed at a task 
Quiet acceptance of succcis 
) Knows when hp ^ i ■ 

) Knows when he h«. 

) Secs h.s faults or ^ """ 

) Ti.ea to compensit^fn‘'h® 

^ ^ o. animation ‘ ^ hy excessive activity 

) 

----‘‘^ality even m imaginative play 


"The Ratmg of a 

to Face Reality ” She used the Their Tendency 

school and recieationnl-club children^* Mernll-Palmer nursery- 
nursery-school children, ' University 

Reliability, 

TM. 13 sl,„„. 


table 13 

CORRn ATroN 


I 

II 

0 xS u 


741 ± 08 
825± 01- 

m± 12 


42f± 14 

a ^o± 04 

a ^7± 08 


‘712zb 07 
432it 12 
746zb 06 


Jan 21 Apr 14 


.618zt.05 
593± 09 
846 ± 04 


717± 08 
782± 05 
488±13 


Gioiip I included the chilflr#»n frrkiv» o 4. nr/ 
cluldicn from 3J4 to 5 The Oh o i t 

clnldicn from 2 to 5 vcai^ofte 

made up of chiltlien from 5 to 14J4 recreational clubs were 

the <me divisions Table 14 indicates 


table 14 




Coi rclaiion 
Feb I 

I40± 13 
255± 14 
748± 06 
308± 15 


Appioximnte 

fiRe rniiRe, years 
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We have not made an analysis sufliciently fine to sliow the possible 
reasons for the variation from month to month in the ratings of the 
Merrill-Palmer children. The low coirelation for the Ohio State 
University group on October 15 was probably due to the fact that 
one of the raters was entirely strange to the children at the hegiiining 
of the 5 '^ear. When the April 1+ lating was made the group Iiad been 
divided into two sections, which made each teacher’s contact with 
pnit of the clifidren less than it had been former]}'. Some of the 
correlations for the nursery-school children arc high enough to be 
considered fairly satisfactory for this type of data, but fiiithcr study 
needs to be made of the reliability of the scales. 

The low coirelations for the older children aic piobably due in 
part to the fact that the Icadeis* contact with the children was weekly 
lather than daily and that each leader saw the children m specific 
activities rater than, in all activities 

Relatjoii to Age 

The corielation between age and scores for these groups of cliildicn 
was 092± 05 which indicates that the tendency to face rcalitj^ ns 
measured by this scale, is not associated with age, The peicciitile 
curves show the same thing. Separate curves were drawn foi five 
different age groups, but they followed so nearly the same com sc that 
they have been combined, and only one set of percentiles is given for 
the entire age range, 

Analysis of Statements^ 

An analysis of the frequency with winch the statements wcic 
checked was made to see which statements were maikcd most fie- 
quently and whethei they tended to be characteristic of diffcicnt age 
levels The statement ppreciaies and adjusts to a good authoniy'' 
was checked the gieatest number of times by all the raters at evciy 
age level The opposite of this statement, "'Does not appieciafe o; 
adjust to a good aiithotity/^ was checked the smallest number of 
times 

All ages combined, the 10 most popular and 10 leai^t popitlai 
statements wcic the following: 

Ten Most Popttlai Stateuieuts 
Apprccintes and adjusts to a good luithoriiy 
Accepts necessary facts as a inaltcr of com sc 
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Meets suuafons in a quiet, matter-of-fact manner 
Accepts just criticism willingly 

Rccognires and accepts the super,oiity of another child 
Knows when he has done a task welt 
Concentrates lus eneigy to accomplish a difficult task 
Does not woiiy over things that may never happen 
1 nccs the issue scjunrely 

ccepta the fact that he can’t excel m every type of activity. 


Tcti hc/isl Popular Statoments 

Hccomes antagonistic when he fails 

Compensate for his shortcomings by excessive activity 
or animation. ‘•<-uvuy 

Expects to be pitied in the face of difficulty 
Worries ovci things that may never happen 
Docs not realize his own limitations 
Substitutes day-dreaming for real effort 
Finds It difficult to accept Ins own limitations 
Attitude of defiance when not accepted by the gioup 
Grieves too much over that which he has lost 
Docs not nppieclate or adjust to a good authority 


The 10 statements most frequently checked are .terns descriptive 
d wcll-ndjiisted child who faces reality, and the 10 least fie- 
qiiently checked statements show just the opposite picture The 
same trend is shown in the percentiles, for the median score 
lot the vaiious age gioups is hetween 70 and 75 Theoretically 
he mid-scoie should be 60. Thus it appears that these children 
tend towaid good adjustment so far as tins trait is concerned 

to U i" popularity of statements are similar 

to that obtained for the scale, Independence of Adult Affection 
.ui(I Attention 


Respfct roR Property Rights 

In any gioup of cliildien the ownership of toys and materials 
IS of considciablc concern, and cbildien as well as niitsery- 
scliool leachcis aic constantly confionted with the question of 
the possession, use, and caic of piopertv The scale of 30 
statements {Table 16) attempts to measure the child’s attitude 
tow.in! piopcitv and his icspcct foi piopcitv lights. 

The scale was developed especially for use with preschool 
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children^ but has also been used with children up to the age of 
13 years 

A former Mernll-Palmer student, Miss Ethel Picklmm (2), 
made a study of the ratings made by nursery-scliool teacheis in 
two school years, 1930-31 and 1931-32, TJic subjects of her 
study were 45 Merrill-Palmer children ranging in age from 
2 years, 2 months to 4 years, 10 months. They were rated 
three times the first year and five times the second yeai 
Agre^mmi between Raters. 

Rater 1 and Rater 2 rated the older group of children, and 
Rater 3 and Ratei 4 the younger group. Tabic 15 shows coi- 


TABLE 15 


Rater 

Intel val 

No, subjects 

Correintion 

R\ with Ri 

Same day 

24 

.58±09 

Ri with Ri 

1 month 

23 

.68± 08 

Ri with Ri 

4 months 

22 

.71±.08 

Ra With Ri 

Same day 

15 

70± 09 

Rs with Ra 

1 month 

13 

,tf3±,I0 

Ri with Ks 

4 months 

tl 

— 12±,20 


relations between two raters rating at the same time, and be¬ 
tween different ratings of the same rater at intervals of one 
month and four months. 

The conelations between raters are probiibly as high as can be 
expected for this type of data, With one exception, the self-correla¬ 
tions are high enough to indicate fair reliability. The low correlation 
between the two ratings of at a four-month interval may be due 
to the fact that the children rated were very young and new to the 
nursery-school situation at the time the first ratings weie made and 
doubtless learned a great deal in the four-month interval. Tims the 
lack of correlation may be attributable to actual change in the chil¬ 
dren rather than to low reliability in the scale. 

The ratings for 24 children in the miTsery school during 1930- 
31 and 1931-32 showed a correlation after a year interval of ,83±.04. 
This does not mean that there has been no gain in score but that the 
ranking has remained relatively constant. Twenty-three of the 
twenty-four children showed improvement. There was an avciagc 
gain m score of 10.02 points. The three cliildien who gained the 
most had an average inciease of 18 53, and the three who gained the 
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TABLE 16 

Merrill-Palmer School 
Personality Rating 


Naine- 


Date-- 


■'Rated by- 


Directions for Rating 

Do not guel^B r7^nM^,1""^ “a few"I 

better than many half true ones ^ A few true statements are 


Scale 

value 


82 ( 

+ { 

23 ( 

84 ( 

87 ( 

76 ( 

26 ( 

88 ( 
18 ( 
25 ( 

29 ( 

78 ( 

34 ( 

24 ( 

18 ( 
38 ( 

0 ( 
no ( 

5 { 

105 ( 

106 ( 

85 ( 

5 

46 ( 

10 ( 


) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 

) 
) 

) 

) 

) 

) 

) 

) 

) 

) 

. ) 

( ) 

■ ) 

) 


76 ( 

4‘l ( 

88 ( 
33 ( 

12 ( 


—ASPECT FOR property RIGHTS 


T^s^toys'Wongmj'to'*o«^^ 

Takes school property or that o^f othe . **'®*'i, 

fa.hSrhh'tJrn/“''°“‘ Permission, 
whether or noTin^his “turV”°" ''^Sardless of 

not using 

Hits or knocks'doVn chdd^Ta*tUmM^ 

Monopolizes certain pieces of equipment 
Absolutely no sense of property vaTuef’ 

enWr"'' ‘"“1 desire to see them 

ShowTlVemrSdelt^^^^^^^ scho r""' 

Often^ takes sehool prope.ty or that of other dnldien home to 

rakes good care of Ins own possessions 
Cnicicss With h.s own possession*! 
nkes good enre of possessions of other childien 
icicss when using possessions of other children 

"s r,i.' „ho„ h.,. 
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least, 1 65 A study of these cases shows that the children witli the 
lowest scores made the greatest gam; chddfeit with !\igh scores gained 
veiy little. It is possible that the scale is too icstricted at the upper 
end to allow for improvement. A child whose initial score is high may 
show improvement in his behavior but the scale may not be hcniiitivc 
enough at the upper levels to measiiic this impiovcmcnt. 

Relation to Age, 

The coirelation between age and scores on this scale is .17±: 10, 
which IS too low to be of any significance 

The percentile curves for age gioups show a slight tendency to 
increase with age, but the tendency is not clear-cut at all levels 
However, the oldest group, from 9 to 13 years, had no score lower 
than 50, whereas all the other age gioups began with a scoie of 25. 
The percentile curves Tcpicscut a much wider age langc than do the 
ratings used in the age coirelation. 

Compliance with Routine 

This scale consists of 31 statements about the vaiious routines 
experienced by children in the nursery school (Tabic 17). It is so 
specifically in terms of nurscry'sehool routine tlmt it is applicable 
only to children of preschool age. Not as much work has been done 
on this scale as on some of the others, though the ratings have been 
continued over a period of six years. 

Relation to Age, 

No conelations with age have been computed, but the pciccntilcs 
foi the two- and three-year-old children are not sufficiently different 
to report them separately Beyond the twentieth pciccntilc, the per¬ 
centiles for foui-year-old chddicn were conbistcntly higher tlian foi 
the youngei children, and have been lepoitcd separately. Tliese 
percentiles suggest a slight ielation to age. 

RehahiUt^, 

In the eaily years of the study the reliability of this scale was not 
tested. However, correlations foi the 1935 ratings are much like 
those obtained foi the other scales, and it is probable that this scale is 
about as reliable as the others. The coirelation between R\ and Rj, 
for January, 1935, is S3=±:.ll, and for the same latcrs in Apiil of 
that year, 63 =h 072, The reason for the lower coi relation in Januaiy 
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TABLE 17 

Merrill-Palmbr School 
I ersonahty Rating 


Namc- 


■'R.'ited by- 


Directioiis for Rating 

"“,r•> “■ 

better then many half true onea "" ^ statements are 


Scale 

value 


99 ( 

n ( 

94 ( 

83 ( 

17 ( 

28 { 

12 ( ) 


95 ( 

88 ( 
83 ( 

86 ( 
50 ( 

38 ( 

24 ( 

32 ( 

27 ( 

26 ( 

89 ( 

53 ( 

\6 ( 
26 ( 
97 ( 

34 { 

39 ( 


77 ( 
16 ( 
28 ( 

13 ( 


COMPLI ANCE WITH ROUTINE 


93 ( ) 

92 ( ) 

SO ( ) 


Adjusts jmrncdiatcIy~to the daily loutine 
Objoc volent^ ,o routmc acutu.e, 

H; '"'S« '“'.K 5:i,;r£ 

aclivitier''^'"^ chiltheii from carrying out the routine 
Quiet enjoyment from routine activities 

Respomls renthly to direction .n the day's loutine 
Likes to assist the aduit in routine tasks 

Actr,[Hy“i.tThe"linch [able"*’ 

Refuses many foods 

Often cries during nap period 

Objects to being examined by the muse 

ol nap! period 

Routine pioceeds as usiiat in the presence of visitoi. 

Presence of visitors upsets iiis routine 
Presence of a specific child upsets his routine 
Emotional outburst upon leavinR parents 
Business like and systematic in endeavoiing to 
routine activities ^ 

Dawdles over routine activities 
Carries out routine tasks m a haphazard mannei 
Makes a romine of Jus play activities 

'^cYcan' ‘o keeP t>>e schoolrooms neat and 

“'^*"8 '‘"'P school.ooms neat and 

Usii.illv puls things awav carefully 
OccasionalIv puts things away 

''’dean ^''^P t'le cd.ooliooms neat and 

Never puts things awav 


cairy out 
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may be that these ratings were made the first week after tlic Christ¬ 
mas holiday Sj and the children may have been more difficult to rate 
at this time than they were latei in the year. 

Effeot of Sequence of S(aleme?ifs* 

Unlike the otliei eight scales, m which the statements arc ariangcd 
in random order, the scale Coviplieince zoUh RouUue was constructed 
in two forms, with the statements identical in both, but aiiangcd in 
Form A according to scale value, from lowest to highest; and in 
Form Bi according to kinds of routine, and, within each gioup, of 
varying degrees of compliance with the type of loutinc in question. 
The scale published here is Form 5. 

As a special problem in mental growth, Miss Glad vs Eesley (6) 
mflde a study of the effect of the sequence of statements on the child's 
score, Ratings made from September, 1931* to June, 1932, were 
used in the study Form A blanks were checked by two raters for 
each child in October, Novcmbci, January, and Mav, and Foim B 
blanks by the same latcrs two weeks later. At the time these ratings 
were made there were two separate nursery schools at the Merrill- 
Palmer School* one foi children up to years and one for children 
3J4 to 5 years, Teachers W and M rated the younger children* and 
teachers J and K the older ones. Each teacher's ratings weic grou|)ed 
together for each of the two forms, icgardicss of the number of times 
a single child had been rated. Some children were rated four times 
on each form, and all these ratings were vised. Ratings on Forna B 
were used only if the teacher had rated the s«ime child on Foim A 
two weeks previously Table 18 shows the niinnber of children 
lated by each teacher. 

TABLP n 


Teachar 

No children rated 

J 

75 

K 

99 

W 

49 

M 

58 


281 


Each teacliei's ratings, as well as the total ratings on Foim A, wcic 
correlated with the ratings on Form B* The correlations aic given 
in Table 19. 
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J 

IC 

w 

M 

All 


.74d: 04 
79±,03 
,aidi 03 
*73 di 04 
76d: 02 


nErlV.tXob.'r';T,„TNr T"??'™ ““ ““ f«™ 

confuted %'r ”-- 

the Foiin 5 ratings of October ?0 j m ^ between 

Only thiee teaches wee i '"f November 26 was .63± 05. 

M did not late tins set Tlie^ te«oher 

TABLE 20 

_ ___ Avprage Scores 


Tcaclicr 


Foiin A 


J 

K 

W 

M 

All 


Foiin B 


73 30 
72 00 
72 00 
72 00 
72 35 


73 45 
76 25 
7415 
75 45 
74.95 


IJiom these averages it can be seen that ,n all cases the ratings 
on Toim /? arc highei than those on Foim J When all latings are 

1 oun J Tlieie aie 93 chances in 100 that the true difference be- 
tween the tsvo .s gieatei than zeio. Theie is a tendenev, then to rate 
duldien hiphe, on Foim /i, the form on which the statements are 
not .iiianged in tlic oidei of then tcore value 

lo study tlic effect of position on the statements checked, a dis- 
tiihution ;vas made of tlie statements checked foi cacli form of the 

[he cb.i? ‘‘r "icluded if both teaches had rated 

tlic cliild. Results show that theie weie only three statements with 
a difieiencc gie.itci than ten between the pciccntagcs checked on the 
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two forms Two of these three statements were townid the lower 
end of the scale where the score values arc Iilf»hcst. These two state- 
ments weic checked more often on Foim B than on A, Such state¬ 
ments may account foi the slightly higher scores on Form /?. 

A stndv of the differences between the two forms shows that tlicie 
IS a slight tendency to check statements having smaller scoie values 
more frequently on Form /I than on Form B^ whereas the seven 
statements having the largest scoie values arc clicckcd moie often on 
Form B This tendency of coiiisc makes the nvcinge seme slightly 
higher on Fmm B than on Form A Thus, it is evident that the i alois 
tend to mark more items indicating good compliance with loutinc 
when the statements are arranged accoiding to type of routine and 
degiec of compliance, than when the statements arc ai ranged from 
lowest to highest score 

Response to Autiioeity 

Anyone who has observed pioiips of children knoAvs that they show 
two widely divergent ways of icspouding to authoiity: that is, some 
children accede to all requests, and others me defiant of nil .uithoiitv. 
As in other aspects of behavloi, thcic arc variiitions hetAveen these two 
extremes and the majority of children fall in the middle group. The 
ability to adjust satisfactorily to niithonty mnv make or mnr success 
and happiness in life It is essential not only to be able to accept the 
dictates of a superior, but also to know when an authority is a poor 
one and be able to resist it. 

Learning what authorities to obey is an extremely impnitant task 
for a preschool child. He has been accustomed to autliority at home, 
and when he enters nursery school it is probable that he must learn 
to accept the authority of several other persons* 

To study this important aspect of behavior, the scale Response to 
AnthorBs^ was constructed In its present form it consists of 28 
statements (Table 21). 

Instead of being scored on the basis of 1 to 11, as m the othci 
scales, the statements were ianted fiom those slioAving the least 
response to authority to those showing the greatest Since tlicie were 
4+ statements, the scores ranged from I to 44. Some of tl\e state* 
ments were later eliminated as unsuitable, and the niimhei was ic- 
duced to 28, The percentiles presented in this study are based on the 
original scores but the icviscd scale values, computed on the 1 to 
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TABLE 21 

MrRRILI.-PALMER SCHOOL 

Personality Rating 


Date- 


Name-'Rated hy - 

Dhcclioiis for Rating 

Check only those statements which you feel arc really true of the child. 
Do not guess if you are not reasonably sure A few true statements are 
better than many half true ones, 


Scale values 

Original Revised RESPONSE TO AUTHORITY 


17 

35 

( 

) 

Attempts to change conversation from suggested 
activity to other channels 

39 

97 

( 

) 

Adtls cooperative additions to the suggestion 

3 

1 

( 

) 

Resistant e\en against suggestion, 

6 

12 

( 

) 

Planned evasion 

35 

95 

( 

) 

Pi Olid of his cooperation 

18 

41 

( 

) 

Lags in following suggestion 

34 

91 

( 

) 

Responds without undue delay to authoiity 

5 

tl- 

{ 

) 

Cues if lins to submit to authority* 

4 

11 

( 

) 

Runs away if called 

42 

104 

( 

) 

Comes quickly if called 

11) 

26 

( 

) 

Thinks of immediate aigumeiUs as to why he 
shouldn^t do suggested activity, 

25 

48 

( 

> 

Contemplates legitimate suggestion long time before 
doing it, 

9 

21 

( 

) 

Resists when icquiicd to do something new 

31 

60 

( 

) 

Says ‘‘No** but does suggested activity 

13 

31 

( 

) 

Says "‘Yes” but doesn’t do suggested activity 

7 

13 

( 

) 

Frowns, shrugs shoulders, pouts or stamps foot when 
suggestion is made 

23 

IS 

( 

) 

Resistant only when in a particular mood 

11 

28 

( 

) 

Pietcnds not to hear. 

28 

SS 

< 

) 

So absoibcd in own thoughts that doesn’t compichend 

2 

1 

( 

) 

Defiant against authority 

44 

no 

( 

) 

) 

Accepts any command without question 

21 

42 

( 

Expeiimentation with new authority to see how far 
he can go 

1 

0 

( 

) 

Rebels physically temper-tantrum, hitting, kicking, 
etc 

Pretended absoiption to evade suggestion 

12 

30 

( 

) 

38 

96 

( 

) 

Cooperative and lesponsible 

20 

42 

( 

) 

Child tries to get task done by the person who siig- 
gests It 

1+ 

31 

( 

) 

Follows suggestion only while teacher is in sight 
Resists if suggestion is not about the things he has 
planned himself. 

16 

33 

( 

) 
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11 scoiing method, ate published along AYith the othcis,. Anyone using 
the scale should scoie by the revised scale values and compute new 
peicentiles. 

This scale needs furtlicr study, for it lacks statcmcntj> betuTcii 
the values of 60 and 90. 

RebabllU]^ of the Scale, 

Miss Thelma F McCliuc (10), a Mcnlll'Pnlmci student, 
studied the reliability of this scale. The tabulation (Table 22) 

TABLE 22 

CORRPI AFlON 

Raters Octobei December 

Ri nneJ Rj 75±; 07 ,C6±.09 

Ka anti R^ 37± 136 76±.067 


shows the rank-diftcrence conelation between ratings for two sets 
of tcacheis. Ri and R 2 rated the younger children, and R\ the 
oldci ones From 19 to 25 cbildien were used in each correlation. 

The teachers who rated the youngci children showed more con¬ 
sistency at the two periods of rating than did those who rated the 
older children. It is possible that the oldci childlen made more dis¬ 
crimination between the head and nssistant teacher at the beginning 
of the year than did the younger children, and thus the two tcachcis 
tended to rate them differently in their response to authoiity Since 
response to authoiity is so largely a mattei of the interaction of child 
and adult, there is likely to be a considerable diffeieticc of opinion 
about children’s behavior in this respect. A child may respond readily 
to one adult’s authority and at the same time be rather defiant of 
another’s This difference is particularly noticeable In children who 
tend to have favorite teaclicis. 

Relation to Age, 

Six percentile curves for age groups from two to sixteen were com¬ 
puted, but since there are only very slight differences they have been 
combined m one curve. A cocflRcieat of correlation ior age and score 
has not been computed, but the chances are that such a correlation 
would be insignificant 

Attractiveness of Pcrsonautv 

This scale is the longest of the nine, consisting of 75 items, most of 
which ate short descriptive words or phrases. The other seven scales 
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TABLE 23 

Mfrdill-Palmer School 
Person AiiTY Rating 


Date- 


Name--Rated by--—-- 

Directions for Rating 

Check only those statements winch you feel are really true of the child. 
Do not guess if you are not reasonably sure A few true statements are 
better than many half true ones 


Scale 

value ATTRACTIVENESS OP PERSONALITY 


95 

( 

) 

Unusually happy disposition 

S2 

( 

) 

Nearly always smiling 

94 

( 

) 

Smile lights up his whole face, 

81 

( 

) 

lias a contagious laugh, 

18 

( 

) 

Almost always seems unhappy* 

25 

( 

) 

Almost never laughs or smiles. 

1 

( 

) 

Extremely disagreeable mntinei 

95 

( 

) 

Has an unusually good sense of humor 

72 

( 

) 

Has n fairly good sense of humor 

71 

( 

) 

lias a way of making an appeal with his eyes 

86 

( 

) 

Has a pleasing innnnci of speech. 

95 

( 

) 

Phoughtful of others 

88 

( 

) 

Sympathetic nature 

15 

( 

) 

Tncon^iidernte of others 

45 

( 

) 

Not affectionate. 

6 

( 

) 

Extremely selfish, 

42 

( 

) 

Moderately selBsh. 

83 

( 

) 

Polite. 

7 

( 

) 

Rude 

60 

( 

) 

Mischievous 

89 

( 

) 

IJrave when hurt 

20 

( 

) 

Very babyish when hurt 

100 

( 

) 

Truthful 

68 

( 

) 

Very persistent 

3+ 

( 

) 

Gives up readily 

32 

( 

) 

Makes excuses. 

72 

( 

) 

Seldom cries 

98 

( 

) 

A good sport 

1+ 

( 

) 

A pool spoit 

29 

( 

) 

Dominceimg 

10 

( 

) 

Deceptive 

57 

( 

) 

Impulsive 

42 

( 

) 

Very vniiabic 

86 

( 

) 

Very stable. 

62 

( 

) 

Rough and readv 

81 

( 

) 

Forgiving nature 
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TABLE 23 

Scale A'I’TKACTIVENESS OF PERSONALITY 

value ____ 

12 ( ) Very quarrelsome 

15 ( ) Very stubborn 

26 ( ) Wanders around ai[ule‘?sl> 

36 ( ) Scif-Conscioua 

30 ( ) Nervous in manncri ovei-tnlkfltlvc, over-anxious, cio, 

6 ( ) Veiy negativistic 

19 f ) la on the defensive all the time 

68 ( ) Happy-go-lucky 

6+ ( ) Very methodical 

66 ( ) Confides m adults 

97 ( ) rntclbgcritly cooperntive, 

25 { ) Tries to show oil or acts silly a ijicat deal, 

24 ( ) Repels friendly advances. 

16 { ) Sulks when not given his own wav. 

77 ( ) Makes pleasant conversation vvjih adults 

84 ( ) Makes an effort to help adiiUs. 

76 ( ) Genuinely sorry when lie has chspicased an adult. 

36 ( ) Becomes too attached to certaiiv adwUs 

23 ( ) Egotisticnl, 

29 ( ) Repressed. 

104 ( ) Unaffected, spontaiieonsj natural 

19 ( ) Unpopular with other cluldrctit 

S2 ( ) Imagmative. 

31 ( ) Lack of InmEtination. 

92 ( ) Adapts easily to n new situation 

84 ( ) Eager to try new things. 

3 5 ( ) Not much inteicsted in new activities 

78 ( ) Serms to have a plan foi every mimitc 

38 ( ) Brimming over with ideas foi activity 

73 ( ) Fairly enthusiastic in work or play. 

36 ( ) Vivacious, 

22 ( ) Displays no enthusiasm in activilies 

83 ( ) Plays or works vigorously 

62 ( ) Moderately energetic. 

31 ( ) Passive. 

21 ( ) Listless 

31 ( ) Haphazard mcthoch of woik or play. 

35 ( ) Extremely timid pliysicallv 

38 ( ) Lack of selLconfidence 


attempt to measure specific aspects of personality, whereas this scale 
and the ninth, Physicnl Attractiveness, have as their object the evalua¬ 
tion of personality in its affective aspect. A copy of the scale is 
shown in Table 23. 

Relation to Age. 

Percentile curves for six age gioiips from two to sixteen ycais so 
nearly coincided that they xverc connbined into one curve. 
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Physical Attractiveness 

This scale consists of 68 short descriptive phrases, some of them 
desciibing the child^s physical characteristics, otheis, impressions 
tlic ratei may have of these chaiacteristics A copy of the scale is 
given in Table 24 

TABLE 2^ 

Merrill-Palmer School 
PersonAL iTT Rating 


Date- 


Name--— -Rated by- 

Directions for Rating 

Check only those statements which you feel are really true of the child 
Do not gufisa if you are not reasonably sure A few true statements are 
better than many half true ones 


Scale 

value 



PHYSICAL ATTRACTIVENESS 

92 

( 

) 

Good body piopottions^ 

27 

( 

) 

Body piopoitions poor 

14 

( 

) 

Serious deformity 

26 

( 

) 

Legs bowed 

86 

( 

) 

Well-shaped head 

27 

( 

) 

Peculiarly shaped head 

57 

( 

) 

Vciy wide forehead. 

38 

( 

) 

Very long neck 

31 

( 

) 

Very short thick neck 

ia4 

( 

) 

Features strikingly beautiful 

96 

( 

) 

Bcnutiful featuies 

56 

( 

) 

Ordinary features, 

36 

( 

) 

Homely features* 

7 

( 

) 

Repulsive features 

47 

( 

) 

Square jaw 

43 

( 

) 

Very prominent cheek bone 

39 

( 

) 

Broad nose 

42 

( 

) 

Very long face 

42 

( 

) 

Very thm lipa 

31 

( 

) 

Veiy thick lips. 

40 

( 

) 

Protruding chin 

29 

( 

) 

Receding chin, 

28 

( 

) 

Crooked teeth. 

27 

( 

) 

Face badly scaried 

96 

( 

) 

UnusuaUy pleasant facial expression 

8 

( 

) 

Uniisimllv diangieeablc facial expiession 

92 

( 

) 

Exceptionally beautiful eyes 

86 

( 

) 

ExpieSsive eyes. 
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TABLE 2+ (caJiiiftued) 

‘'^TuysicaiTa^^ 

value ___ 

73 ( ) Very large eyes. 

57 ( ) Onlmarv eyes 

( J Cves seem too fnr lipart. 

^ ) Very small eyes 
34 ( ) Jiyes seem too dose tojcellicr 
27 ( j J&yes sligliHy tio'scd 

24 ( J ExpresslPJiless eyesr 
93 ( ) BxceptJouaHy beflutifirl liaii. 

34 ( ) Ilfltr is ncflt and clean, 

21 ( ) Care of hair is neglected 

16 ( ) Hnir extremGly iinattraelivfi, 

<)2 ( ) Bcaatlfnl amoolh skin 
34- ( ) Coarsfi skm, 

35 ( J Skin not clear, 

31 (1 SrtUow coinplexian. 

S5 ( j Kosy checks 

96 ( ) Looks very healthy 
16 ( \ Very thin and emaciarcd 
92 ( 1 Stands erect 

27 ( ) Seems to have poor postnic, 

92 { ) Walls with ease and grace. 

36 ( ^ Has a pecidiar walk 

83 ( ) Soft musicnl voice. 

83 i ) Soft mi)SicaMangb 

53 ( ) Ordinary speaking voice, 

27 ( } Hnrsh voice 

26 ( j Loud, lur<ih laugh 

20 ( ) Whining voice, 

84 ( I Very attractive clothes, 

69 ( ) Meticulously neat fib out clothes. 

57 ( ) Wears ordinary clothes, 

32 ( J Clothes do not Rt vvell 

23 ( J Very untidy about clofhea, 

73 ( ) Body and clothes usually clean, 

66 ( ) 5Innds, face, .in<l neck usunlly clean, 

27 ( 1 Hands and face nsnally dirty. 

22 { ) Havially hft& a diny neck 
t7 ( J Body seldoin clean 

8 < ) Nose IS usually running 

2 ( ) Body always has an offensive odor, 


Eeshy's Study, 

As part of the rcquirccncftts fot the Master’s tlegicc ;\t Wnvnc 
Utiiversity, Detroit, Miss Gladys Eeslcy (7) '^vrotc n tlicsis entitled, 
A Study of Tcticlicrs Ratings of the Attractiveness of Peisonnlity 
and Physical Attractiveness of Nuiscrv School Children/’ She 
the teachers ratings of the Mciidl-Falmer chiUlicn on tlic^c twe 
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scales and in addition had the teachers lank the children on physical 
and personality attiactiveness She 'wanted to kno'W’ how well a 
teacher^s latings of the children agreed with her ranking of them, 
what the i elation is between physical attractiveness and attractiveness 
of pexsonahty as measuicd by these scales, and what the relation is 
between age and intelligence and these ratings. 

From October, 1931, to November, 1932, the children were rated 
five times on these two scales. The Maj^, 1932, latings weie used 
as the best ones, since the teachers knew the childien well by that 
time and also had had a school year's experience in using the scale 
Besides rating the children in May, each teacher was asked to lank 
the childien with lespect to physical attiactiveness and attractiveness 
of personality. Only the oldei children were used m this part of 
the study, because the teachers of the younger children felt that 
they could not rank the children in order from least to most attrac¬ 
tive. Teacher A was the head teacher and Teacher B the assistant 
The head teacher is a permanent member of the staff, the assistant 
usually stays only one year. 

Each teacher's rank judgments of 24 children were compared witli 
her scaled ratings of the same children Rank-difference correlations 
were obtained as shown in Table 25, 


TABLE 25 


Teacher 

Atti actjveness of personality 
Correlation 

A 

,61± 08 

B 

66± 09 


Physical attractiveness 


Correlation 

A 

51± 10 

B 

09± 13 


These lesults show higher correlations between ratings and judg¬ 
ments of attractiveness of personality than of physical attractiveness 
For physical attractiveness, Teacher A showed fair agreement in the 
two methods, but Teacher B showed none at all This lesult is 
surprising, for it would seem easier to judge physical attractiveness 
than that more intangible quality, attractiveness of personality. 

Even though an attempt was made to make the two scales measure 
different qualities, there is evidently ovcilapping between the two 
For this group of childien, the coirelation between the two scales 
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was 07 This figure agreci, rathei closely with tliat obtained 
for a single age group of childicn 48 to 59 months of age, whcic 
the correlation is 43it 057 (Sec Table 29), 

Attractiveness of personality conelatcs with age only <—14±:.09, 
whicli result is in agreement with the icsiilts of tlie percentile curves 
computed for age gioups. The relation between physical attiactive- 
ness and nge is a little higher, i.e*, —.48db.07. The six percentile 
curves are best combined into two groups, the youngest gioiip hav¬ 
ing a higher median score than the olden These results indicate 
a tendency to judge yovmgei children as more attractive than older 
ones. 

The correlations with intelligence aie much the same for the 
two scales, Je., ,32±,09 for attractiveness of personality, and 
35:±: 08 for physical attiactivcncss Thus there is only a slight 
tendency to rate the more intelligent children as the moie attiactive. 

Parents' Ratings 

While Rlrs. Mary Edmunds GerJaugh (8) was a student at the 
Meirill-Palmer School, she made a study to evaluate paicnts' rat¬ 
ings of pre-school children on six of the nine lating bcnlcs: Ascendance- 
Submission, Physical Attractiveness, Attractiveness of Peisonality, 
Independence of Adult Affection and Attention, Response to Autluu- 
ity, and Tendency to Face Reality. These six were clioscn because 
they could be rated by parents in a home situation. 

The ratings weie made duiing the first semester of 1931 on clul- 
dren who attended the Merrlll-Paimer nuiscry school. Ratings for 
40 childlen were letiirncd The number of parents latiiig on the 
diifeieiit tiaits is shown lit Table 26, 


TABLE 26 


Scale 

No, fathers 

No mothers 

Ascfcn d n nee -submi ssi on 

31 

36 

Physical -alti activ eness 

35 

40 

AUrnctiveneas of peTsonnlily 
Independence of adult aficction 

35 

40 

anti attention 

35 

41) 

Response to authority 

31 

39 

Tendency to face reality 

32 

30 


The father and mother of the child weic icqucsted to late inde¬ 
pendently. The nuiseiy-scliool teachers rated the chilcUcn at the 
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same time the parents rated them The children's ages ranged from 
2 years to 4 ycais, 11 months 

Average scoies were computed foi each scale for fathers, mothers, 
and nuisery-school teachejs, and comparisons were made between 
them* 

Table 27 shows the peicentagc of paients rating their childien 
lowei than the teacheis did 


TABLE 27 


Sca^e 

Percentage of parents 
rating lower 
than teacheis 

Asccnd .1 nce-siibiTHSsion 

26 6 

Atti activencss of personality 

20 0 

Independence of adult affection 

88 5 

Physical a Ur a cli veil css 

+3 0 

Response to authority 

76 6 

Tendency to face lenlity 

74 2 


Results show a rather consistent tendency foi paients to rate then 
childien highei than teachers did on ascendance^siibmission These 
paients doubtless considcicd leadership a dcsiiable quality, and ob- 
scrvation showed that they encoiiiaged their childien in its mani¬ 
festation. The paients showed by theii ratings that they thought 
thcii childien expiessed qualities of leadership at home, whereas the 
tcacheis had much moie opportunity to obscive each child in a laiger 
gioup of child]cn, m winch the majority of children tend to cxpicss 
themselves moie or less fieely 

On physical attractiveness theie was fauly close agreement between 
paients and tcacheis Theic was less difference bet\ven parents* and 
teachers* latmgs on this scale than on any other. 

The difteicnce between mean scoies for parents and teachers on 
attiactivcness of peisonality was a few points highei than on physical 
attiactivencss, but the difteicnce is not paiticulaily significant. The 
tiend was for paients to rate their childien higher than the teacheis 
did. 

On 1 espouse to aiithoiity 76.6 per cent of the patents rated then 
childien lowci than the tcacheis did This would indicate one of 
two things; that childien lespond more leadilv to authoiity at 
school than they do at home oi that teachers judge the same be- 
havioi as moic compliant than the patents do 

The patents rated independence of adult afbection and attention 
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much lower than the teachers did, 88 5 per cent of the paients tnt\n^ 
lower than the teachers. 

The gicatest cliffcientc between paicnN* and teachers' mtjogs (jc- 
curred on the scale Tendency to Face Reality, tlic diRercncc between 
fathers’ and teachers* ratings being 18.49 points, Seventy-lour pci 
cent of the paicnts rated lower than the tenchers. It, is pinhahie 
that the regular loutine, consistent discipline^ and coin pan iririsliip 
with contempoiancs found in the niiiscry school help cliiidrcn to 
face facts as they are and leaiii to make adjustments much hettci 
than It is possible for tlicm to do in many liomes. 

As judged by average differences between mean scales foi sk 
scalesj the father and mother of the cluld were on the wliolc in 
dosei agreement with each othci than the two nursery^bchool teachers 
were. It is possible that the parents did not late ns independently 
as the teachers did, though they wcie instructed to i.ttc the child 
without consulting each otlicn 

However, ranlc-differcnce correlations between fathers* and moth¬ 
ers* scores siiow considerable variation tn agreement tor the various 
scales The coirelations are given in Tabic 28. 


TABLE 28 


Settle 

Mft, children 

Oorrd.tUnn 

A acend ance-a u bmiasiofv 

30 

n±. C49 

Atlractiv^nesa of pcraoaabiy 

35 

2+± 107 

Independence of adult affection 

35 

.Slit 085 

Physical ctlrflctlveness 

35 


Response to ouihonty 

30 

,22±,U7 

Tendency to face reality 

31 

.Slth<fl92 


Three of the six correlations are so low in relation to the probable 
error that they are of no significance. Only one of the six scales, 
that on ascendancc'submission, shows high agreement, 

Intercorrelation of the Nine Scales 

To see what relation exists between tiie scales, each was correlated 
with every other one. In order to eliminate the factor of age, the 
ratings of children within one age group, 48 to 59 months, were 
studied Table 29 shows the intercorrelations (product-moment). 

The most striking result of ihc intercorrclatlons is the low iela¬ 
tion between the Ascendance-Submission scale and cveiv otiier, all 
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* (Based on from 66 to 95 children whose ages ranged from 4S to 59 months) 
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I's being 20 oi below It mar be chut hcK wc nic mcasuinig a 
ti ait which is independent of the others 

Tlie most closely related scales aic Response io Authorhy, Com¬ 
pliance with Ronihie, tnncl Respect for Fioperty Rights, tliese couc- 
lations being in the yO'^s. It is possible that these three scales sliould 
be revised to form a single scale measuring a general Halt of coni' 
pliance. Tlie onl)'^ other scales wliich con elate to the extent of .70 
aie Sociability and Attractiveness of Pcisonality. Apparently tliosc 
children rated ns sociable are likely to be rated as attractive 

The scales Tendency io Face Reality, Response io Auihoniy, anil 
Co 7 nphance wttb Routine show some relation with one anothev, the 
coiiclations being i62» It is possible that Tendency^ to Face Reality 
has some of the same elements as Imvc the scales which seem to 
measuie the gencial characteiistic of compliance > and that learning 
to accept failure and success^ praise and blame, and realizing nric^ 
limitations—m other words, facing reality—is vciy much akin to 
learning to respect authority and to be .a rcspomihlc mcmhei of a 
group, so far as the daily i on tines go. 

Much work remains to be done on these scales, foi example, a 
factor analysis should be made to determine what {undnmcnlal ti.iils 
are included in this series of latiiig scales The sc.ilcs would he con¬ 
siderably improved if some of the alteration*? vnuggested were made. 
New combinations of some of the scales might be tried, and jiossibly 
would piove more satisfactory tools for evaluating the fundamental 
traits than are the present scales. 

Graputc Analysis 

Even a cursoiy examination of tlie scores for iiulividiinl childien 
shows that there is a great deal of variability m the ratings. Raters 
are likely not only to disagree with each other xvhen they rate a 
child at the same time but also to disagicc in then own latings at 
different times It is also possible that having sevcial peisons rate 
a child over a peiiod of years may make for gicater vaiiablitv than 
having one person do all ratings. To study these variabilities, ratings 
on each of tlie nine scales were graphed for twenty^five children lang- 
ing in age from I year, 9 months to 5 years. Tlie selection of eases 
Was random, the fiist 22 childien on the list being taken foi sUulv, 
with the addition of tliicc oilici childien wlio had hceii in luiisciy 
school from the ages of two to five years. Dining the time these 
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chilcheii were in the nuisery school there were two hejid teachers 
Since one of the teacheis has been in the school for all seven years of 
tlie study, only those latings in which she was one of the pair of 
raters have been analyzed. The second rater in each case was tlie 
assistant teacher, who was usually a diHeicnt person each year. 
Thus a comparison can be made between the ratings of a rater 
wJio has had a great deal of experience m woiking witli the children 
and in using the scales, and those of a rater who is cooopaiativcly 
new both in the nuiscry school and m lating expciicnce 

Tabic 30 gives the average numbci of latings and assistant laters 
for each child bv scales. 


TABLE 30 


Scale 

Aver age 
No ratings 

Aveiage No 
assistant 

rateis 

Ascendance-submission 

5 5+ 

2 41 

Attractiveness of pcisonality 

3 7S 

1 63 

Compliance with routine 

2.52 

138 

Independence of adult affection 

3.95 

258 

Physicnl attractiveness 

4.08 

1 86 

Respect for property rights 

418 

1 81 

Response to authority 

5 08 

233 

Sociability 

5 5+ 

2 62 

Tendency to face reality 

4 OS 

1 81 


Means, standard deviations, and coefficients of vaiiation weie 
computed for the constant head teacher and for the varying assistant 
teachers for each of the nine scales. The results are given in Table 
31, The means aie based on actual scoies lathci than peiccntiles. 

Tlic coefficients of variation show that theie is no constant ten¬ 
dency tor the liead teacher to be more variable than the assistant 
teacliers, or vice versa In three of the scales, Respect for Propet iy 
RtffhiSj Response to Auihojity, and Tendency to Face Reality, the 
head teachei was more vai table than the assistant teachers In four 
scales, Ascendance-Snbmmion, Attiactiveiiess of Personality, Inde¬ 
pendence of Adult Affection, and Sociability, she was less variable 
In two scales, Compliance loiih Routine and Physical Attractiveness, 
one was as variable as ihc other, Thus it is evident that the vari¬ 
ability of a single latcr is vciy much like the variability of seveial 
raters. 

The figures show also that the least amount of vmiation for both 
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Ati inspection of these 225 graphs shows that even though there 
IS consideiablc variation m the ratings, some of these curves tend 
to follow the same gcncial pattern, sometimes on the same level and 
sometimes on different levels. Table 32 shows the percentage of 


TABLE 32 


Scale 


Asccndnncc-submission 
Attractiveness of personality 
Compliance with routine 
Independence of adult affection 
Physical attractiveness 
Respect for property rights 
Response to outhority 
Sociability 

Tendency to face reality 


Same general 
pattern 

Agieement 
20 pcrcentilf 

17 

4 

32 

18 

43 

43 

33 

21 

17 

22 

36 

27 

17 

13 

29 

13 

39 

22 


vYitnin 


curves which follow the same general pattern and those in which 
the agreement throughout the rating period was within 20 pei- 
centlle points. 

The percentage of gteaphs following the same general pattein on 
any level is less than 50 per cent m each of the nine scales, The 
results arc based upon the subjective judgment of one person The 
other classification, agreement within 20 percentile points, is objec¬ 
tive, for it IS based on actual numbers. These percentages in seven 
of the nine scales aic less than those for the same general pattern, 
indicating that for some of the cases the ratings for the two teachers 
were on different levels, even though they followed the same upward 
and downward trends. 

This variability of ratings leads to several possible conclusions: 
(rt) The scale items are too ambiguous to be used with the same 
meaning by different lateis, (^) the method of checking only those 
Items the latei thinks are really true of a child is poor, because some 
ratcis check many more statements than others; (c) the raters need 
moic specific tiaining before they are asked to rate children; or, 
(rf) childlen are vaiiable according to the situation and the person 
to whom tliey aie responding, and thus personality measurements 
aic variable This last point of view is in line with May*s (9) 




FIGURE la 

Graphs Comparinc T.eachers^ Ratings or Owe Cnn» on ’iiifi Nmc Scaies 

definition of peisonahty as a personas social^stimulus value, Each of 
these four possibilities needs further invcstigatjon and piobably 
there is some truth m each of them. But certainly if these raters 
are at all typical of observers in general, all the results of tlds 
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FIGURE Ib 

Graphs Comparing Teachers* Ratings or One Child on the Nine Scales 


Study point to the fact that even 'welHrained obscivets who ate 
with the children constantly and presumably know them quite well 
disagree not only in their ratings but also in their descriptions of 
the cliildren’s behavior. In other words, they interpret the child’s 
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FIGURE Ic 

Graphs Comparing Tbachbrs’ Ratings of One Child on the Nine Scales 


behavior in the light of their experience with him, an interpretation 
which IS colored by their personal relations with him. But it is 
characteristic of people that they respond in diffeicnt ways to differ¬ 
ent persons, one person bringing out all the best ’ualities and an- 
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Other all the worst. Some teachers and parents seem to have the 
ability to smooth out all the difficulties children present, while others 
seeni to create problems We are constantly interpreting other 
people*s behavior in the light oi our knowledge oi them, and we 
are often surprised to find that our impression does not correspond 
at all with that of another person- Consequently, when two teachers 
rate a child independently of each other, perhaps we should not ex¬ 
pect very close agreement when it is a matter of rating personality 
traits, for the subtle relations between people arc extremely difficult 
to account for These graphs also show that some children are 
much more likely to be variable than others, a finding which is in 
accord with that of Conrad (4) 

Some of the agreements and discrepancies in rating can be illus¬ 
trated by a sample record The scores of this child on each of the 
scales are given in tabular and graphic form (Figure 1 and Table 
33) 

TABLE 33 





Ave 


Age 

Rater 

Score 

score 

Percentile 



Ascendance-Submission 


2-5 

Dt 

54 

61 

53 


H 

6K 



2-9 

D, 

68 

61 

53 


H 

54 



3-5 

Di 

73 

62 

56 


D, 

50 



3-9 


71 

5S 

43 


D, 

44 



4-5 

Dt 

70 

72 

63 


D, 

74 


4-9 

Dt 

79 

76 

74 


D, 

74 


♦5-5 

M 

78 

80 

84 

MO 

D, 

83 




Attractiveness or Personality 


1-10 

Dt 

O’ 

74 

80 

77 

No percentiles 

3-7 

D» 

60 

60 

19 


T 

60 


3-10 

Dt 

40 

46 



T 

53 



4-7 

D, 

70 

72 

49 


Dt 

74 


4-10 

Di 

Dt 

68 

64 

66 

32 

5-7 

M 

83 

84 



Ds 

85 


90 


♦The last pair of ratings for each scale were the first mode after the 
child entered the reereational club 
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TABLE 33 {coltUuued) 





Ave 


Age 

Rater 

Score 

score 

Percentile 



Compliance with Rout inf 


1-10 

D* 

86 

87 

No percentiles 


G 

88 



3-6 

Di 

63 

70 

34 


Da 

76 



3-10 

Di 

64 

66 

26 


D, 

69 



4-6 

Di 

56 

67 

21 


Da 

78 



4-10 

Di 

63 

58 

14 


Da 

S2 



5-6 

M 

73 

76 

No percentiles 


Da 

78 




INDEPCI^DBNCB OF AdULT ArrECTION AND AlTCNTlON 

1-9 

Di 

18 

16 

No percentiles 


G 

13 


2-7 

Di 

74 

70 

58 


B 

66 



2-10 

D, 

77 

74 

70 


B 

72 



3-7 

Di 

86 

82 

90 


Di 

78 



3-10 

D, 

48 

58 

28 


Di 

69 


4-7 

Di 

66 

69 

55 


D. 

n 


4-10 

D. 

69 

74 

70 


Di 

78 


5-7 

M 

78 

81 

88 


Di 

84 




Physical Attractiveness 


1-10 

D, 

G 

76 

64 

70 

No percentiles 

2-7 

Di 

75 

70 

29 


W 

65 


2-10 

D. 

82 

79 

70 

4-7 

w 

76 


Di 

76 

78 

65 


Da 

79 


4-10 

Di 

D, 

80 

79 

80 

74 

5-7 

M 

Da 

78 

82 

80 

86 
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TABLE 33 {contiimed) 


Rater 

Score 

Ave* 

score 

Percentile 

Respect for Property Rights 


Di 


86 

No percentiles 

G 

86 



Di 

86 

81 

60 

Da 

76 



D. 

82 

78 

50 

D. 

74 



M 

82 

82 

60 

D, 

82 




Response to Authority 


D, 

28 

30 

No percentiles 

G 

31 



Di 

14 

23 

28 

B 

32 



Da 

12 

19 

IS 

B 

26 



Dx 

14 

14 

8 

T 

14 



Di 

14 

10 

3 

T 

7 



Dx 

20 

26 

36 

D, 

33 



Dx 

18 

20 

20 

Da 

23 



M 

26 

28 

43 

Da 

30 



Sociability with other Children 


Di 

48 

40 

No percentiles 

G 

31 



D. 

43 

62 

46 

D 

81 



Dt 

39 

40 

12 

B 

40 



Dx 

27 

35 

S 

T 

42 



Di 

87 

86 

85 

T 

86 



Di 

80 

76 

58 

G 

71 



Di 

84 

86 

86 

Da 

89 



M 

78 

81 

70 

D 3 

84 
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Age 

ilatcr 

Score 

Ave 

score 

Pcrcemilc 



Tendencv tq 

FAct RpAinT 


1-U 

D4 

55 

66 

No pcrcciUilcH 

G 

76 


SO 

2 6 

D, 

59 

n 


B 

84 


37 

2-10 

Di 

46 

66 



85 



+-6 


46 

62 

29 


D, 

78 


25 

4-10 

Di 

56 

60 


Da 

65 



5-6 

M 

84 

83 

80 


D3 

82 




Analysis of Results of Ratings on Individual Child 

For t!us child some of the scales show extremely close agreement, 
others quite divergent results. Those scales showing similar patterns 
are Jitrac/iveness of P^isoiiahlyj Independence of /Idull Affection 
and Aiientioih Physical Attractiveness, and Respect for Property 
Rights The other five show some disagreement and variability from 
time to time 

For all children, as rated on all the scales, there is variability 
from one time of rating to the next; that is, changes in the average 
rating from one time to the next, not lack of agreement between 
raters Practically no child goes along on the same even level. A 
few show a consistent trend either upward or downward, but the 
majority show now an increase m the score, 'now a decrease. 

Ascendancz^Suhmhsion. 

In an attempt to find out the reasons for such discrepancies in the 
Ascendance-^nhmmion scale, the individual statements checked were 
studied, While the first two sets of ratings on ascendance-submission 
do not exactly agree, they are within twenty score points of each 
other. But the next two ratings, made when the child was 3 years, 
5 months old and 3 years, 9 months old, show greater divergence. 
At 3 years, S months, latcrs J5j and D» lated her. Ratci D\ made 
the notation that the child had been absent so much that the rating 
was not reliable. This fact alone could account foi tlic diffcicncc. 
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But at 3-9 the raters agreed on but one statement, that the child 
usually had her own ideas for activity. Rater Z)i, the head teacher, 
checked statements showing that the child dominated children more 
immature than herself but submitted occasionally to some other child , 
that she was a follower in a specific group, only occasionally domi¬ 
nating a group; that though she ordinarily neither led nor followed, 
preferring to play alone, she could lead or follow as the occasion 
demanded and organize the activities oi a group of children to 
carry out a definite purpose; that when she did dominate, she did 
it by her wealth of ideas, easily getting willing cooperation 

Rater D 2 thought that the child submitted to children of her own 
age; that she hestitated to initiate activity or to make suggestions 
to other children, that she could take the initiative if necessary, 
standing aside to let others paiticipatc* 

Thus the two rateis saw the child as showing diffeient degrees of 
ascendance, Di picturing her as more ascendant than did D 2 Di 
has had more years of experience in rating and her ratings are 
likely to be more detailed than those of D 2 , but her ratings are 
likely to be as inconsistent as those of any other rater. However, in 
this instance the difference in rating may be due to the fact that D 2 
had been a student the previous year and was new in the teaching 
situation, The last two ratings agree veiy closely, and the state¬ 
ments checked indicate that the child is slightly above the median 
score in ascendance. 

Aiirnctweness of Personality 

While the agreement between raters on attractiveness of personal¬ 
ity IS fairly close, it is quite apparent that in the teachers^ estimation 
the child became le<s attractive and then improved again When she 
was first rated at the age of 1 year, 10 months she had a smile 
that lighted up her whole face, 'was veiy persistent, seldom cried, 
was intelligently cooperative, unaffected, spontaneous, and natural, 
she adapted easily to a new situation, had an unusually happy dis¬ 
position, a contagious laugh, and an unusually good sense of humor 
She was not affectionate, was moderately selfish, mischievous, brave 
when huit, a good sport, very variable, and stubborn She was 
happy-go-lucky, made pleasant conversation with adults, and was 
eager to try new things 

At 3 years, 10 months both raters scored the child as less 
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attractive, D± rating her lower than T Both raters agreed that a 
smile lighted up her face, that she had a way of making an appeal 
with her eyes, was moderately selfish and deceptive, very variable, 
stubborn, and negativistic. Dx thought that she almost always 
seemed unhappy, had a fairly good sense of humor, was not affec¬ 
tionate, was very babyish when hurt, a poor sport, vciy persistent, 
self-conscious, on the defensive all the time, and that she sulked 
when she was not given her own way. On the other hand, T 
checked the statements indicating that the child had a contagious 
laugh, was polite, mischievous, intelligently cooperative, and egotis¬ 
tical, made excuses, and conversed pleasantly with adults; that she 
was very stubborn and negativistic, and at the same time intelli¬ 
gently cooperative. When such contradictions occur it would be very 
helpful to have specific examples of the behavior by which the child 
was judged. 

The ratings of the child at 4 years, 7 months and 4 years, 10 
months show close agreement in score for the two raters. The des¬ 
criptive statements written at the same time agree in portraying 
the child as attractive. 

Age: 4-7 

Rater- Di 

An nttracUve child because of her intense interest In such 
things as stories and handwork She will stay with these ac¬ 
tivities for long periods of time, When she is pleased her face 
glows with happiness. 

Her moat disagreeable traits are diminishing: Resistance to 
adult directions and a little dcceitfulness in things which she 
does not want to do 

At times, she entertains other children by being a little silly, 
but this IS a phase of development. 

Rater: D 2 

S. smiles and laughs a great deal and is one of the first to 
see the funny part of a story or situation. She enjoys teasing 
others. She la persistent m work and does not give up easily 
This shows up her stubbornness, for if she has some idea to 
carry out, she goes through with it, no matter what the adult 
says. She is usually busy and very imfiginailvc. 
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Age* 4-10 

Rater’ Di 

A much more charming child than she used to be Intelli¬ 
gently coopefative, sense of humor, has learned to tease and 
take teasing. 

Her disposition is a httle variable Sometimes she is friendly 
and at other times rather sullen 

Rater* D 2 

S has an attractive smile and very deep dimples She laughs 
a good deal, partly because of her silly behavior and partly 
because of her sense of humor She can be rude and at times 
is very inconsiderate of others It depends upon the mood she 
is in, for sometimes she is very considerate On the whole, she 
IS a variable child She talks easily with adults She is a good 
sport and will take turns and settle other children’s difHculties 
She has her own ideas about play and can amuse herself with 
very little material She loves to tell stories to herself and is 
very imaginative 

Comphance with Routine 

The scores on comphance with routine show fairly dose agreement 
between the two raters until the age of 4 years, 6 months, both 
rateis checking some statements that show the child as adjusting 
fairly easily to the nursery-school routine. But at 4 years, 6 months, 
jDi rates her much lower than Z) 2 , who said that she adjusted to the 
daily routine immediately, accepting it as a matter of course, while Dx 
thought that she cooperated or not, according to her mood. For the 
first time the presence of a specific child upset her routine and she 
dawdled over routine activities and carried them out in a haphazard 
manner 

The descriptive accounts written by the teachers to accompany the 
ratings are given to show that their opinions of the child are es¬ 
sentially the same. 

Age' 4-6 

Rater. Di 

iS’s attitiiflc toward routine la somewhat improved. For a 
time it varied a gieat deal with her moods and with the per¬ 
son who was in charge of the routine, but recently she seems 
to be more stable; and because she has more skill in activities 
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and doesn't dawdle as much, she gets through them with dis¬ 
patch Generally enjoys assisting the adult. 

Socially more interested in her neighbors. 

Rater: D 2 

S very seldom dawdles over routine, as she used to do, but 
seems to enjoy it and tries to be one of the first to get her 
outdoor clothes off or on, and is quick in the washroom. She 
IS restless at nap and rest times, and is the only one of the older 
group who attempts to talk to other children at this tinne She 
IS neat and orderly and enjoys putting paper, pencils, nnd scis¬ 
sors back in the cupboard 

She IS very silly at times at the lunch table and laughs 
out loud and leads others to do the same 

The ratings at 4 years, 10 months indicate that the child is not yet 
accepting routine tasks with ease, Di indicates that she has im¬ 
proved slightly, but D 2 indicates a decided drop The descriptive 
accounts indicate that the child has something yet to learn about 
complying with daily routines 

Age; 4-10 

Rater' Di 

She is bored by most of the routine and has not learned to 
accept It as n thing that is just done In spite of one's interest or 
lack of It. 

Rater: D 2 

S IS very haphazard in all ro-utine. She tries to escape from it 
when in certain moods and needs reminding about putting away 
toys. She has acted silly at lunch and is now at my table, where 
she is conforming She is using the entry way for her nap room, 
as she Is very restless and disturbs the other children She 
tries to get other children to act the same way 

It is interesting to note that during the three years this child was 
in the nursery school her compliance score was always below the 
median and her percentile score consistently decreased from the age 
of 1 year, 10 months to 4 years, 10 months. Since she has entered 
the recreational club her rating has increased but is not vet as high 
as her first rating was. 
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Independence of Adult Affecito7i and AttenUoii 

The graphs of the scores for the two rateis show fairly close 
agreement until the age of 3 years, 10 months These graphs show 
plainly that when the child was first lated at the age of 1 year, 9 
months she was fairly dependent upon the teacher, but that in less 
than a year she had become faiily independent. Then at 3 years, 10 
months she became more dependent again, rating her as more 
dependent than docs Z)i. thought she showed a defiant attitude 
toward adults but was independent of them in overcoming difficulties, 
even resenting aid She did, however, bid for attention from adults. 
Di said that she insisted upon having a specific adult to assist her, 
was dependent upon an adult to solve her difficulties, and did her 
best only when praised by adults At the time this dependence was 
shown, the child’s baby sister was requiring considerable attention 
at home, and the child’s seeking adult attention may have been a 
reflection of this home situation Since the age of 3 years, 10 months, 
the child has steadily become more independent of adults, her per¬ 
centile score increasing from 28 to 88 

Physical A itractweness 

Throughout the years of rating physical attractiveness there was 
fairly close agreement between the raters, and the level of the scores 
was high enough most of the time to indicate that the child was at 
least average in physical attractiveness One of her most recent rat¬ 
ings puts her in the upper quartile. The teacheis’ descriptions of 
the child, written to accompany the ratings, follow. 

Age, 4-7 

Rater ’ D\ 

Usually gives the appearance of being neat and tidy Her 
skin IS lovely and clear and her eyes a beautiful deep blue. She 
walks with grace To me ahe is growing more beautiful each 
year, 

Rater; D 2 

S, has an infectious smile, with a dimple which makes her 
more attractive when she laughs and smiles, She has a lovely, 
smooth, white skin, her hair is very blond and fine Her clothes 
are much more attractive than formerly and often she and her 
sister are dressed alike She walks with case and grace, and 
can have a soft \oice, but on the whole talks in a loud voice 
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Age' 4-l0 

Rater* Z?i 

Has the features for growing into a very good-looking child, 
tlioiigh not beautiful now. Her eyes nre a gorgeous blue, but 
her mouth often looks a little polity, nml her voice is babyish, 

Her clothes alvraya look well 

Rater: D 2 

S’s body proportions are good She seems very auractive when 
she smiles, because of her dimples and her sparkling eyes Her 
mother often dresses S. and her little sister alike, and they 
seem to be wearing more attractive clothes than formerly, 

Her voice is not as soft, because she shouts and calls out Co 
others m a loud voice She 13 clenfi on arriving nt scliopi, but 
Is not tidy about her clothes, for they become rumpled and dirty 
very quickly* 

Respect for Property Rights* 

The child was rated seven times on this scale between tlic ages of 
1 year, 10 months and 4 years, 9 months, but only three times by the 
constant rater Dt, This graph made from these three ratings shows 
fairly close agreement between the raters* Tlicre rs a slight tiend 
downward, but this variation is probably msignificant. Tlic first 
rating of the child indicates that she had a fairly high lespcct for 
property rights, and she maintained tins level. The teachers’ des¬ 
criptions corroborate the ratings* 

Age: 4-5 

Rater: D% 

Quite attached to her own things, and yet not selfisli with 
tkem or unpleasant if other children use them* Ideas of prop¬ 
erty rights very niatuie and she holds to them well and ex¬ 
pects others to do so 

Age; 4-9 
Rater* Di 

Very mature m regard to property rights. Respectful and 
would like to see others the same. 

Rater; Z >2 

S has a keen sense of property right8» foe she often attempts 
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to settle disputes about toys belonging to others, or tells an adult 
about It She take equipment from others for the purpose of 
giving It to the owner School toys she takes from others i£ she 
wishes to play wfth them She is very careless of her own 
possessions and never can remember where she leaves things 

Respo?ise to Authojily 

On the Respo7ise to Anthoniy scale, the latings show considerable 
variation from time to time. Children seem to respond difterently 
to different pci sons, and since this scale is based on adult-child rela¬ 
tions this dififeience m responsiveness shows up leadil^ 

The rating at 2 yeais, 5 months is an excellent example of this 
difference of opinion about a child Z>i was the head teacher, had 
known the child longer, and had had more experience with children, 
but B was the child’s favoiite teacher. The two rateis gave opposite 
pictures of the child The only statement upon which they agreed 
was that the child experimented with new authority to see how far 
she could go According to Di the child was resistant to suggestion, 
contemplated legitimate suggestion a long time before acting upon 
It, and then said '’Wo" but complied; she would frown, shrug her 
shoulders, and pout or stamp her foot when a suggestion was made, 
and pretend not to hear. She was defiant of authority, and resisted a 
suggestion if it was not about things she herself had planned On the 
other hand, B pictured the child as responding without undue delay 
to authority, and as resistant only when in a particular mood On 
the whole, B thought her cooperative and responsible 
This IS an interesting example of a faiily fiequent variation in the 
use of the scales. Either the child’s behavior is different m response 
to different people, or they interpret the same behavior differently 
The graph shows that the child’s lowest score on this scale was at 
3 years, 9 months, when she was rated by T, who said she cried if 
she had to submit to authority, and rebelled by tcmpei-tantrums, 
hitting, and kicking D also scored her low, but not quite so low as 
T. Although her final rating is higher, she never during her stay 
in nursery school developed into a child who responded well to author¬ 
ity, Her percentile score was always below the median and most of 
the time below the twenty-fifth pci centile The teachers’ desciiptions 
bear out the impies^ion one gets from the ratings, that she lesponds to 
authority with reservations. 
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Age' 4-5 

Rater, D% 

Ker response to authority depccuU upon three thiuga. Her 
respect for the fiuthanty, whether or not she waiiu lo tio the 
tjaks that ore rcqucBted of her; the mood tliJit she is in She 
IS much more likely to he in conflict with students thmi tcnchcrs. 

When S, is agroeflblo she is constructive and siigKcstildc, S 
generally Kna to he given lime to cflns.K(cr sujrgQsUonH before 
she responds 

Ratci 

S complies wdlmgly with reciucHts and seldom dawdles as 
she used to do However, she is not responsible and dependable, 
far she often forgets what was asked cf her Mic never onn 
remember where she left such iliiugs as hair ribbons, pnjnmas, 
or toys She 19 resistant only U in a tnWy mood and is so enmed 
away by the aitliness that she needs reminding to fit into routine 
required nt that time Tlieic is no rebellion or defiance of 
authority, as there used to be 

Age* 4*9 

Rater' Dt 

i find S, very difficult to cheek, If she respects the auUioriiy 
she complies nicely, if she m not sure, she behaves l>adly to 
discover what may happen, unless she Is intensely interested m 
what %\\z Is doing She can be tiiid U cooperative ami respuna- 
iblc in some things and when &lic desires to be 

Rater: D 2 

S enjoys eKperimenting with new audiotity arvd is likely to 
be silly or disobedient with new students* On the whole, whether 
she responds willingly to authority depends upon her mood. 

She has her own ideas and quite often will resist if suggestions 
are made to her which do not fit in with her own ideas, She 
is likely (0 be unreliable and if she thinks the teacher is not 
looking will become noisy and silly, though she knows it is not 
the behavior expected, 

SoctfibdUy wiih O^het Childj(*n^ 

With the exception of one rating when the child was 2 years, 4 
months oU, the scores on this scale were low at first hut later showed 
considerable improvement This trend U shown in the statements 
checked, those up to the age of 3 years, 8 months indicating that she 
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paid little attention to other children and found it difficult to make 
friends with them After that age she was more pleasant with other 
children^ paid moic attention to them, and was able to secure better 
cooperation fiom them She had paiticular friends with whom she 
was intimate and was unhappy if she was not playing with them The 
descriptions wiitten by the teachers to accompany the labt ratings, 
before she left the nursery school, follow 

Age 4-8 

Rater. Di 

At the age when a child usually pairs off with anothei child^ 
she IS almost always pla>ing in combination with one or more 
Good balance between leadership ,ind followership* Generally 
her leadership is piiiposeful and constructive, though she can 
become veiy “giggly^* and silly when others pay attention 

Rater D 2 

S, makes friends with both older and younger children How¬ 
ever, she does not mind playing alone She enjoys helping 
younger children, especially her younger sister, whom she 
waits on and tells what to do next Sometimes S is moody and 
will quariel with others over her possessions or small events, 

She la ciitical of others and wants everyone to do the right 
thing and often ciiticizcs the children or tells a teacher. She en¬ 
joys conversation while working at a tabic with other children, 

Tendency to Pace Reality 

Throughout the nursery-school ratings on this scale theie was 
disagicement Rater Di rated the child consistently lower than 
the three assistant inters Gj B, and The latings at 4 years, 10 
months of Di and Do are in fairly close agreement The first ratings 
made after the child’s entrance to the rccieational club also show 
very close agreement It is intei est.ng to note that the percentile score 
decreased steadily from 2 years, 6 nnonths to 4 years, 10 months 
After she had been in the recreational club for about three months 
her rating was in the eightieth percentile The highest previous 
percentile rating was 50 

The greatest disagicement occurred at 2 years, 10 months, when 
E, who was the child's favoiite teacher, gave the child a score of 
85 and Pi a score of 46. The two raters agreed on but one state¬ 
ment, that the child had a wide range of constructive interests B, 
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who scored the child high, said that she faced the issue squarely, 
concentrated her energy to accomplish a difficult task, did not worry 
over trivial matters, accepted necessary facts as a matter of course, 
recognized and accepted the superiority of another child, and ac¬ 
cepted the fact that she could not excel in every type of activity; 
that she appreciated and adjusted to a good authority, accepted just 
criticism willingly, and did not make excuses for her shortcomings; 
that she did not lose a sense of reality even in imaginative play. 
On the other hand, jDi found that she dawdled to avoid a difficult 
task, felt unduly disappointed when her plans went wrong, refused 
to accept certain necessary facts, and found it difficult to accept 
her own limitations or to accept just blame for lier faults; that she 
regressed to babyish behavior in the face of difficulty, and though 
she knew when she had failed at a task, became antagonistic in the 
face of it. 

At the ages of 4 years, 6 months and 4 years, 10 months, the teach¬ 
ers wrote descriptive statements to accompany the ratings, 

Age - 4-6 

Rater: Di 

Not very willing to accept dKHcult or hard tasks She mokes 
a pretense of trying and generally day'drenms So far she has 
not leorncd to take criticism; she excuses herself, even If it Is a 
simple matter of taking ofF her hair ribbon and leaving it 
aoraewherOf 5he will slip outdoors without nl! licr wraps, 
though she knows u means that she must go in Sometimes 
will fib a little to avoid the issue, 

Rater; I >2 

S. will work for a long time on a project and is very proud 
when she succeeds in completing U and will show it to every¬ 
one. She knows when she doesn^t succeed; she will tell you she 
couldn't do it, after she has attempted it. She can quickly jump 
from imagmatlve play and become matter of fact. However, 
she will not accept necessary facts until she has asked why a 
thing should be carried out She is very critical of her own 
work and that of others and is willing to be criticized. 

Age: 4-10 

Rater: 

Continues at times to get into conflict with students heenuae 
she thinks she can, and she hates to take suggestions or com- 
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mands from anyone except lieiaelf However, she is really 
accepting more responsibility for her own behavior recently 

Ratei 

S. dawdles if a task is hard or not to her liking She ac¬ 
cepts the fact that others are able to do things as well as 
heiself, but knows when she has done well or has not suc¬ 
ceeded She IS much pleased when she has succeeded* She 
will pout or act babyish if the task is hard, or if she is 
blamed for her faults When accused, she usually has an 
excuse for her bchavioi If not accepted by a group, she be¬ 
comes defiant and tries to get others to follow her in some 
other activity 

It will be noted that said the child had not learned to take criti¬ 
cism, while Dz said she was very critical of her own woik and that 
of others and was willing to be criticized This contradiction in 
opinions sliows that the lack of agreement in ratings is not to be 
attributed entiielv to a faulty rating scale, but is due at least in part 
to something more fundamental—the fact that judgments of other 
people^s behavior are based upon limited experience and upon the 
reciprocal relation between the later and the rated 

Percentiles 

Percentiles have been computed for each of the scales Separate 
percentiles were first worked out for each age group, but wherever 
age differences weie lacking, age groups were combined 

The percentiles are based on scores of Mernll-Palmer nursery 
school and recreational club children who were rated by the teachers 
and club leadeis Since these childien ate superior to the general 
population in intelligence and liome background, the percentiles are 
not applicable to children in general, but should be suitable for use 
with children who are supeiior to the general population in intelli¬ 
gence and socio-economic status It would be interesting to use the 
scales with PFP/1 nuiseiy-school children and compare the results 
with those obtained on the Mernll-Palmer children. 

Percentiles are based on the average of two raters* scores, Since 
thei e IS likely to be considerable variation in the scores, it seemed that 
averaging the two scores would give a truer picture of the child*s 
development All studies of rating scales show that the use of sev¬ 
eral raters makes for greater reliability. But to make the scales prac- 



14+ 


JOURNAL OF CrNKTlC PSYCHOLOGY 


ticablcj we have used only two, since in mcst nursery scliools there are 
not more than two raters who know a child well enough to judge him 
With any degree of accuiacy. Table 34 shows the numbci of ratings 
used at each age level to compute tl\c percentiles 


1‘ABLE 34 

NuMnea Average Ratings at Uacii Aor Luvel Ustd i-or PcacrNTiLPs roa 
Nine Raiim. SexrES 


Age in 
months 

No average 
ratings 

Age in 
months 

No average 

1 ntings 

Ascendatiw-aubnussion 

Respect for property rights 

24- 47 

209 

24- 35 

72 

-1-8-143 

28S 

36- 47 

H4 

144-203 

3J 

48- 59 

121 

Attractiveness of peisonality 

60-155 

96 

24-20} 

540 

Response 1 

to nulhoiity 

Compliance with routine 

24-203 

604 

24- 47 

135 

SoCiabitliy with oilier children 

48- 59 

101 

24- 35 

91 

Inrlepcnilence of adult aficcllon 

36- 47 

142 

24-203 

575 

48- 59 

146 

Physical attractiveness 

60- 83 

58 

24- 59 

334 

84-107 

58 

^0-203 

210 

108-131 

S3 



132-203 

56 



Tendency to face reality 



24-191 

549 


percentiles are presented m Table 35, For all the scales except 
Gomfliance with Rout hie j percentiles arc given for children beyond 
nursery-school age. As yet there ate no data available* for continuous 
ratings of children throughout the age range, but a group of foimer 
nursery-school children now in the recreational clubs arc being rated 
twice a year on ^11 scales applicable to older children, Tlicorctically 
60 is the median scale value, but for most of the scales the median 
score is in the seventies, indicating a high level of icsponsc for the 
children whose scores were used for the percentiles 

DiRBcriONs YOR Using the Scales 

The scales were devised primarily for use in nursery schools, but 
have been used to some extent with schoohage children. It should 
be kept in mind, however, that their reliability has not been cstahlishcd 
for older children, nor has their adequacy as a measure of pcisonalitv 
development been studied sufficiently, 
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TABLE 35 

Percentile Ranks in Terms of Score Values 


Chronological 

age in months Peicentiles 



1 

5 

10 

20 

30 

40 

50 

60 

70 

80 

90 

95 

99 



Ascendance-submission 







24- 47 

29 

36 

41 

49 

54 

57 

60 

63 

67 

70 

75 

80 

84 

48-143 

32 

36 

41 

SO 

56 

61 

66 

71 

75 

78 

83 

86 

9+ 

144-203 

31 

36 

43 

54 

62 

67 

71 

75 

78 

82 

86 

88 

90 


Attractiveness of personality 






24-203 

35 

48 

S3 

61 

65 

69 

72 

75 

78 

80 

84 

87 

90 


Compliance with 

routine 







24- 47 

36 

47 

54 

62 

68 

72 

77 

80 

83 

87 

90 

93 

95 

48- 59 

37 

46 

53 

65 

74 

78 

81 

83 

86 

89 

92 

93 

95 


Independence of adult affection and 

attention 




24-203 

29 

40 

46 

54 

59 

64 

67 

71 

74 

78 

82 

85 

90 



Physical attractiveness 







24- 59 

48 

5» 

63 

67 

70 

73 

75 

77 

79 

82 

85 

87 

90 

60-203 

40 

49 

54 

60 

64 

67 

70 

72 

75 

78 

81 

84 

89 


Respect for piopeity rights 







24- 35 

27 

33 

39 

51 

61 

67 

73 

78 

82 

85 

87 

89 

90 

36- 47 

14» 

34 

45 

56 

63 

70 

76 

80 

83 

86 

90 

92 

95 

48^ 59 

28 

38 

49 

64 

70 

75 

78 

81 

84 

86 

88 

89 

90 

60-155 

32 

44 

54 

62 

69 

75 

80 

82 

85 

88 

91 

93 

95 



Response to 

□ nthoiity 







24-203 

$ 

13 

16 

20 

24 

27 

30 

32 

34 

37 

38 

39 

40 


Sociability with othe 

:r children 






24- 35 

27 

34 

38 

46 

53 

58 

65 

70 

76 

80 

86 

90 

94 

36- 47 

32 

39 

45 

52 

58 

64 

70 

75 

SO 

84 

8S 

91 

94 

48- 59 

36 

44 

49 

57 

63 

68 

73 

77 

80 

84 

88 

91 

95 

60- 83 

42 

46 

51 

59 

64 

69 

74 

78 

81 

85 

89 

92 

95 

84-107 

39 

52 

56 

62 

6G 

69 

73 

77 

81 

85 

89 

91 

95 

108-131 

42 

49 

56 

62 

67 

71 

76 

78 

82 

86 

90 

92 

95 

132-203 

47 

53 

S9 

66 

71 

76 

79 

82 

84 

87 

90 

92 

95 



Tendency to face reality 







24-191 

32 

44 

50 

57 

63 

68 

72 

76 

80 

83 

87 

90 

94 


^Percentile influenced by two imiiaiial cases 


Directions for rating are punted on each scale, but a few supple¬ 
mentary diiections should be kept m mind. It is desirable to have at 
least two raters and to use the average of the two ratings as the 
child’s score. The raters should know the child well in approximate¬ 
ly the same situations. The rateis should base their judgments on 
actual behavior rather than on general Impressions In interpreting 
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any diflEerences that may occur ia the ratings it is helpful to have the 
teachers write descriptions of the cliild^s behavior on the back of the 
sheet and to record any incidents winch have Influenced their latings 
of the child, A child should be rated in comparison with other chil¬ 
dren of the same chionological age, for it would not be fail to rate 
the sociability of a two-year-old child on the same basis ns that of 
a five-year-old child* The rater sliould read all the items of the scale 
carefully but should check only those which pertain to the cliild being 
rated Ratings by different people should be made within tlic same 
week ia order that Judgments may be made on approximately the 
same behavior. 

Scoring the scales is ft rclfttively simple process, The pTlntcd key 
IS placed at the left of the column of parentheses in which the ratei 
checks the statements. The scale value of each statement cliecked 
IS wiitten in the margin The score is found by adding the scale 
values of the items checked and dividing the total by the number of 
Items checked* Scores for the two raters should be averaged and a 
percentile rank can then be read from Table 35 If the score falls 
between, the values given in the tabic, intcrpoUited percentile values 
should be used, 

Graphs of the scores at different times on the nine scales make 
interesting pictures of a child’s personality development, The varia¬ 
tions often found between the two raters serve as a basis for n dis¬ 
cussion of the reasons for the differences in rating. Changes in the 
direction of the curve may be studied in relation to other factois in 
the child’s development which juay have some bearing on his be¬ 
havior as observed in the school* By plotting the percentile scores for 
the nine scales on the same graph the relation between the various 
aspects of personality measured may be studied. 

Summary 

By means of a senes of rating scales developed according to Thur- 
stone’s method for the measurement of attitudes, the following nine 
aspects of personality were studied r Ascendance-Submhsion, Attrac- 
tw^ness of Personality, CompUance wth RoutinCj Independence of 
Adidt Affection and Attention, Physical Attractiveness, Respect for 
Preperiy Rights, Response to Authority, SocwMiiy v)Uh Oihei Chil¬ 
dren, and Tendency to Face Reality, Percentiles arc given foi cacli 
of the scales. The following results were obtained. 



K E ROBERTS AND R S BALL 


147 


1 Reliability foi the nine scales varied from scale to scale but 
in general was as high as is usually expected for this type of data, 

2 With the exception of sociability and physical attractiveness, 
age and the personality characteristics measured by these scales 
showed very little relation 

3 Parents rated their children higher than did the teachers on the 
scales Ascenda7ice-Submission mi Atiractive7iess of Personality; lower 
on Response to Authority, Independence of Adult Affection and At* 
tentwnj and Tendency to Face Reality, and the same on Physical At- 
tractweness. 

4 Intercorrelations for the nine scales showed that the scale 
Ascendance-Suhrmssion showed piactically no relation to any of the 
others. Three scales. Response to Authoiity, Compliance with Rou¬ 
tine, and Respect for Property Rights, were closely enough related to 
suggest that they might be combined in some way The scales At¬ 
tractiveness of Personality and Sociabiltty show sufficiently high rela¬ 
tion to indicate a common factor 

5, Ratings on the scale A Iti active ness of Personality (involving 
presumably subjective evaluations) show greater reliability than rat¬ 
ings on the scale Physical Attractiveness (involving presumably more 
objective eviiluations) 

6, Several of the scales are found to have too few statements in 
the middle sections, so that the scales tend to break in two. 

7» Some of the scales show insufficient range in statements, 
restricting the possible uses. 

8. Two forms have been prepared for several of the scales The 
shorter one shows sufficient reliability, as compared with the original 
longer one, to allow substitution of the shorter form. 

9 Where two forms of a scale were used, one with statements in 
order of scale values and the othei m some other logical arrangement, 
the form giving statements in Older of scale values proved to be the 
less satisfactory 

10 Vai lability characterizes these personality ratings and con- 
fiims oui opinion that peisonality is dynamic rather than static. 

11 For most of the scales the fifty percentile score is higher than 
would be expected, indicating a high level of response m the children 
used in establishing the percentiles, 

12. The repeated ratings of children over a period of years show 
great vaiiation and indicate consideiable fluctuation in peisonality 
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development, ;it least as maftifebted to those who work with the chiU 
dren and observe them daily Such findings point co the need for 
long-^time evaluations of othei rating method*; to determine whether 
the fluctuations are the result of actual changes in the child or are 
due to the inadequacy of the methodv 
13. Contradictory opinions of a child’s characteristic hdmvior, 
as expressed in the descriptions written by the teachers to accompany 
their ratings, indicate that lack of agreement in ratings cannot be ac¬ 
counted for entirely by a possible faultiness in the rating scalc> but 
must be attributed partly to sometiung more fundamental—-the fact 
that judgments of other people's behavior me based upon limited ex¬ 
perience and upon the reciprocal relation between the rater and the 
rated. 


RErERCNCBS 

1, Atkinsom, F C Mcn'iwrWR imlcpentUtice ii\ tlic voiinfi child. Merrill- 
PaJmer School, t/nfublished Sliidy, 1932, Pp, 62, 

2 Bickkam, Er The development of nttitndes lownrcl property In young 

childrer, Mcrrill-Pnlmer School, Unpublnhcd Study, 1932. Pp 63 

3 Bovvley, aha socliibility study of young children Mcrrill-Pnlmer 

School, Unpublished Study, 1932, Pp 54. 

4 Conrad, H S A statistical study of ratings on the Cnlifornia bclinvior 

Inventory for nursery school children, Oenef, Pjye/fcl> iliowo^., 1934, 
16, 1^78 

5 Davis, F, C. An abbreviation of the scale for rating the tendency to face 

reality, Mciciil-Palmer School, UnpublUhcd Study, 1931. Pp. 6. 

6, EBSLKy, G. A study of the effect of the sciucncc of statementj on the 
rating of preschool children on compliance with routine Merrill- 
Pfllmer School, Unpublished Study, 1933. Pp, 14, 

7f -, A study of teachers’ ratings of the attractiveness of person¬ 

ality nod physical attractiveness of uuisery school children, Mcrrili- 
Palmer School, Unpublished Study, 1933 (Accepted ns a thesis for the 
degree of Master of Arts, Wayne University.) 

8. Gerlauqii, M E An evaluation of personality traits of preschool chil¬ 
dren by their parents Mcrrill-Palmer School, Unpubligficd Study, 
1932 Pp 84. (Accepted as a thesis for the degree of Master of Acts, 
Ohio State University) 

9 May, M a The foundations of personality. Hn) Achilles, P S, (Ed) • 
PsyMo^y nt fiaork. New Toiler Whittlesey House. 1932 Pp 
)cni+260 

10, McClure, T, F. Factors affecting the icaponac of preschool children to 
authority, Mernll-Pnlmer School, Unpublished Study, 1931, Pp. 50. 
Ill RtvMOLDB, W* R. Rating of a group of prcacbool nnd picadolcsccnt 
children on their tendency to face reality. Mojrill.Pnlmcr School, 



K E. ROBERTS AND R. S BALL 


149 


Unpublished Study, t934 Pp 56 (Accepted as a thegia for the 
degree of Master of Arts, Ohio State University,) 

12 Strater, M J, Age factors in sociability of children, Merrill-Palmer 
School, Unpublished Study, 1931, Pp 26. (Enlarged and accepted as 
a thesis for the degree of Master of Arts, Ohio State University, 1932 ) 
13, Symonds, P M Diagnosing personality and conduct. New York 
Century, 1931 Pp xvi-h602 

14 Thurstone, L L, & Chave, E J The measurement of attitude 
Chicago Univ Chicago Press, 1929 Pp viiH-96 

Mefrill-Palme) School'^ 

Defroitj Michigan 


*‘AchiQfujledgments This study represents the cooperative thinking and 
working of many of the staff and students of the Merrill-Palmer School, 
Miss Leone Chesiie, statistician at/the School from 1928 to 1930, was 
responsible for the scaling of the rntmgs, and since leaving has given 
generously of her time both in actual statistical work and in an advisory 
capacity Dr. L L Thurstone of the Universify of Chicago advised with 
us tn regard to scaling the atatemcn;t8 and the elimination of irrelevant 
ones. We are grateful to the large group of staff and students who sorted 
the statements preparatory to the formation of the scales. To the raters— 
Mrs Florence Willson Duhn, Miss Ruth Dales, Mrs, Eliae Hatt Campbell, 
Miss Joan Millington, Miss Julia Dawson, Maas Winifred Harley, Miss Elna 
Jensen, and others too numerous to mention individually—who over a period 
of years have painstakingly rated the children, we express our appreciation. 
Without their willing and intelligent assistance the study would not have 
been possible The students who made special studies using the scales are 
mentioned by name and their studies are listed in the leferences We thank 
them for their contributions We are indebted to Mr. Wendell Vreeland of 
Wayne University for advice in regard to the computation of the percentiles 
To Dr E. Lee Vincent who made helpful criticisms and suggestions, and to 
Miss Dorothy Tyler who edited the manuscript, we express our gratitude. 

Katherine Eluott Roberts and Rachel Stutsman Ball. 




The Jotmial of Genetic Psychology, 1938, 62, lSl-t57 


THE RELATIONSHIP BETWEEN THE SUPERIOR COL 
LICULUS AND THE STRIATE AREA IN 
BRIGHTNESS DISCRIMINATION* 

Department of Psychology, Harvard University 


E. E. Ghiselli^ 


The fact that the brightness discrimination habit can be formed 
in the absence of the striate area has led to the suggestion that the 
habit might be mediated by the superior colliculus. However, re¬ 
cent evidence has shown that rats with lesions in the superior 
colliculus form the habit as readily as do normal animals (1, 7), 
and that such lesions produce no loss m the retention of the habit 
01 change the threshold of brightness discrimination (2). On the 
basis of these findings it lias been pointed out that tliere might be 
an equivalence of function between the striate area and the superioi 
colliculus (2, 6). 

Inasmuch as cases with lesions both m the striate area and the 
supenoi colliculus might throw further light on this matter, the 
following expeliments were undertaken. 

Methods and Procedure 

Nine hooded rats were used as subjects. The apparatus for meas- 
uiing biightness discrimination was the modification of the Yerkes 
box devised by Lashlcy (6) Food was used as the incentive to 
learning, and electrical shock was administeicd as punishment for 
incorrect responses In both learning and retention tests 20 sur- 
cessive crroiless trials weie taken as the ciiterion of successful 
performance. 

Lesions were produced in the superior colliculi of all cases. Fol¬ 
lowing a 15-day recovery period the animals were trained in the 
discrimination box. After a 10-day period they were tested for 
retention, retrained to the criteiion, and subjected to lesions in the 
striate area. After another 10-day rccoveiy period the animals 
were again retrained on the brightness discrimination, 

^Received in the Editorial Office on May 5, 1937, 

^Nationnl Regearcli Council Fellow The writer wishes to cxpiesg hi 3 
thanks to Professor K S Lasiilcy for criticism and advice 
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In performing the operations sodium amytal and ether were used 
as anasthetics. The methods employed in producing the subcortical 
lesions have been described elsewhere (2). A tlicrmo-caiitcry was 
used in the production of the cortical lesions. 

At the completion of the experiment the brains were removed 
from the animals, fixed in alcohol, and mounted in cclloidin. The 
brains were sectioned at SOmu. and stained Avlth thionin. Camera 
lucida drawings were made of the stratum opticum of the superior 
colliculus and the extent of destruction in that layer estimated. 
The cortical lesvons were reconstructed, and the amount of destruc¬ 
tion measured, after the method of Lashley (4)i Inasmuch as 
destruction of the striate area produces retrograde degeneration in 
the lateral geniculate body pars dorsalis (5), the extent of de¬ 
generation in this nucleus was also determined. 

Results 

The per cent of destruction of the stratum opticum of the superior 
colliculus of each animal will be found in Table 1* In this table 

TABLE I 

Dbscription or Lesions and Training Records or Individual Animals 

Kfilcnrning 

P«r c«nt Per cent after 

colliculus cortical striate 

destruction deatnicti^n Learning Relearning destruction 
No, L R. Trials Errors Trials Errors Trmls Errors 


1 

P 30 

P 20 

23 

15 

8 

17 

1 

34 

10 

2 

P 80 

PM 80 

28 

18 

6 

4 

1 

26 

n 

3 

PM 60 

P 40 

28 

30 

5 

0 

0 

25 

5 

4 

PM 50 

PM 50 

29 

28 

7 

1 

1 

40 

10 

5 

P 70 

PM 40 

33 

24 

5 

0 

0 

38 

13 

6 

PM 50 

PM 50 

17 

69 

16 

0 

0 

0 

0 

1 

PM 70 

PM 70 

21 

31 

11 

0 

0 

28 

11 

8 

PM 60 

PM 60 

28 

63 

16 

2 

1 

27 

9 

9 

PM 50 

PM 20 


55 

16 

0 

0 




P and M refer respectively to the posterior and medial portions of 
the stratum opticum. In every case the subcortical lesions were 
confined to the superior colliculi, but in no instance was any Inycr 
of the colliculus completely dcstroyecL The reconstructions of the 
cortical lesions will be found in Figure 1. Three of these animals. 
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FIGURE 1 

Reconstructions oi Cortical Lesions 


rats 6, 7, and 8, had incamplete destruction of the striate areas. 
For these cases a section through the lateral geniculate bodies which 
retain undegenerated portions is shown accompanying the diagram 
of the cortical lesion. The black portions indicate the regions with 
complete retrograde degeneiation and the stippled portions regions 
m which only a scattering of normal cells appear. The per cent of 
cortical destruction is also given in Table 1. 
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The iiiclLVidual tiaiiung recoids of the nnimals on the vanous tests 
aie presented in Tabic I In Table 2 aic to be found the mean 
number of trials and enors involved in the lennuiiK aJid relearning 
tests. In both tables the figures for trials exclude the 20 cnteiion 
trials. 

In Table 2 the initial leaining of the animals with collicubis 

TABLE 2 

Average Performancf on VaRium 1 Fsrs 




N Trials Errors 

Initial learnjng-noriii;il 

25 32.fiO 8 . 2 ^ 


Itutinl letirnuig 

9 J9 56 1000 

Cases with 

Retention 

^ 9 2 89 0.44 

Colliculus ■ 
Lesions 

Retention after 

All cases S 27.25 8.63 

Cases with complete) ^ 
striate destructions^ 32,60 9BO 

Cases with partial I 3 ,333 5 ,57 

stijfltc destruction ^ 


striflte destruction ' 


lesions is compared with that of a group of normal anirnalsi Tliesc 
normal animals had had previous training in the discrimination of 
black and white cards and stnations on tUc jumping stand (2)* In 
spite of the previous training on the part of the normal ratSj the 
operated animals were only slightly infcilor to them* The diflfetcnccs 
in both trials and errors arc insignjficant> the ciideal ratio of the 
former being 59, and of the latter 96. Furtlieimorc, the rats with 
colliculus lesions fall well within tlie range of practice required by 
the normal animals. The range of trials of the normal rats was 
2 to 104, and of the operated animals 16 to 59; the range of cuors 
made by the normal animals was 1 to 25, the range of tlic opeiated 
being 5 to 16, 

The correlation between the amount of practice required to form 
the brightness discrimination habit and the extent of destruction in 
the stratum opticum of the superior colliculus fails to icveal any 
suggestion of a relationship between these two variables, The rank 
order correlation between size of lesion and trials was ,08, the cor¬ 
relation with errors being —,08. 

Thus, these results confiim those of Fiecman and Papez (1), and 
Layman (7), which indicate that lesions in the superior colliculus 
have no effect upon the tatc at which the brightness discrimination 
habit is formed. 
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Lashley (3, 6) has found that after destiuction of the stiiate area 
the brightness disciimination habit is lost, but may be lelearned He 
found correlations of the order of 60 to .70 between the extent of 
cortical destruction and the rate of relearning The same results 
weie found in the present experiment for the animals which learned 
the habit with colliculus lesions and were tested for the retention 
of the habit after destruction of the stiiate area. It will be observed 
from Table 2 that the retention after striate destruction was marked¬ 
ly pool ei than was the pre-operative retention The rank order cor¬ 
relation between the extent of cortical destruction and the number 
of trials required m releaimng aftei striate injuiy was 60* the cor¬ 
relation with errors being ,62. Apparently* then, the lelationship 
between the extent of cortical destruction and the amount of loss of 
the habit is unchanged despite the fact that the habit was formed 
with only part of the superior colliculus functional. 

Lashley (6) has also shown that the above mentioned relationship 
is not indicative of a continuous function between the extent of 
cortical destruction and the degree of amnesia Rather the post¬ 
operative loss of the brightness discrimination habit follows an all or 
none principle Complete loss occurs after complete destruction of 
the striate area, and perfect retention may occur if only a small 
portion of the striate area remains intact. In three of the animals 
m the present experiment, rats 6, 7, and 8, the striate area was in¬ 
completely destroyed. All of these animals made better records 
in relearning after striate destruction than they did in initial learn¬ 
ing. One of these, rat 6, made a perfect score in retention although 
the visual area was completely destroyed on one side and half on 
the other. The relearning scores of the five animals with complete 
destruction of the striate area differ but slightly from tlie initial 
learning scores of the whole group (Table 2). Thus, animals 
which learn a brightness discrimination with lesions in the superior 
colliculus behave like animals with that nucleus intact in the retention 
of the problem after destruction of the striate areas. 

Discussion 

The results of the present expeliment add to the growing mass 
of evidence (1, 2, 7) indicating that the biightness discrimination 
habit is unaffected by lesions m the superior colliculus. Lashley^s 
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(4) lesiilts show that while destruction anywhcic in the coitcx does 
not retard the learning of a brightness disc rim mat ion, when direct 
injury is produced in the suhcortcK in addition to the cortical 
destruction, learning is retarded. A similar situation obtains in the 
relearning after removal of the striate areas. When tlic lesion is 
confined to the cortex the habit is relearned in normal time. How¬ 
ever, when there is direct subcortical destruction in addition to the 
cortical injury, relearning is done at a slower rate (6) It was 
impossible for Lashley to judge from his data wlicthcr to ascribe 
the retarded learning to destruction of the supei ior colliculus or 
of the subcortical structures lying just anterior to it, In the first 
place he had no cases where the subcortical involvement was clearly 
limited to the superior colliculus, and in the second place in those 
cases with destruction in the pre:tectal area, the lesion nitenupted 
the optic fibers to the colliculus. The data of the present expeii- 
ment shed some light on this problem. Tlie subcortical lesions of 
the cases licrein reported were completely confined to tlic superior 
colliculus, and even in the cases witli the complete destruction of the 
striate area there was no indication of a retardation m relearning. 
Thus, the retardation of Lashlcy's erases cannot he attributed to de¬ 
struction of the supcrioi colliculus alone, Howcvei, it is not yet 
clear whether the retardation Is to be asciibcd to dcstiuction of tlie 
nuclei of the pretectal area or to dcstiiiction in all of the primary 
subcortical visual nuclei. 


Summary 

]. A group of rats with lesions in the superior colliculus were 
taught a brightness discrimination, and after the habit was established 
the striate areas were destroyed, 

2, It was found that the colliculus lesions did not affect the rate 
of learning, and that after complete destruction of the striate areas 
the habit was lost but was relearned in normal time, while after in¬ 
complete striate destruction the retention might be perfect. 
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LEARNING WHICH MODIFIES AN ANIMAL’S SUBSE¬ 
QUENT CAPACITY FOR LEARNING* 

Depaiimenl of Psychology, Uni<ifersity of Rochester 


Leonard Carmichael^ 


An elevated maze shown m Figure 1 was set up in a room m whicli 
indirect illumination was constant and in winch temperature and 
sound wcic also both idatively constant 



The maze is similar to one previously described by Carmichael 
and Marks in an experiment using cats as subjects (1) and to one 
described by Tiueblood in an experiment using rats as subjects (2) 
In the present experiment, 10 young but mature male rats oi 
Wistar stock were trained. Ordinary precautions concerning diet 
and care of health were adhered to, and weight and general physical 
condition of the animals seemed as satisfactory at the conclusions of 
the experiment as at its beginning 

^Received in the Editorial OfRcc on June IS, 1937 

^he writer wishes to express his gratitude to Mr. H A Israel who as¬ 
sisted in these experiments which were conducted in the laboratory of 
psychology of Brown University 
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The animals were placed in jegidat alternation at starting points 

"'A'" ftpd "TIf placed at 'Vi/' they ran a maze cri, a2, ^3, ^4, aS^ 

and a6, and received food. If placed at "J?/' they lan Al, b2^ 63, 

M, 65, and 66, and received food* Food at was at all times 

clearly m view* The difference m the maze was merely detciminctl 

by opening and closing a liidden door in one or the other of the 

tunnels, Tl or T2. Care was taken to avoid differential secondly 

clues concerned m door manipulation. 

A learning curve, plotted in terms of crrois, foi this regular al- 

tcination liabit is shown as Curve I in Figure 2 and Table 1, As 

> 

< 



this curve sJiows, virtually complete mastery liad been secured by the 
sixteenth trial• One trial consisting of 12 runs was given at the 
same time each night. Practically the only errors made were at 
choice point and these only were counted. 

After the first habit bad been mastered, the same animals were 
each given 36 runs with b regular alternation (tliat is, so-called 
com-tossing alternation) on the same maze pattern. They $howed 
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TABLE 1 

Error RecoRn—M aze I 

Trial no (12 

runs each) 1 2 3 4 5 6 7 S 9 10 11 12 13 14 15 16 


Av no errors 

(10 rat-;) »0 76 72 63 55 55 41 47 48 45 39 3S 44 23 17 9 


definite indications of leainlng this habit, but this part of the expcn- 
inent is not relevant to the mam part of the problem heie under 
consideiation 

The animals weie now placed upon the same maze in regular 
alteination at starting points and "5/^ but the doors which 
'were closed were the opposite of those which had been closed in 
the preceding part of the expeument Thus, the animals were 
now requiicd to learn that if placed at the coirect run was al^ 
aly ^3, 45, and 46, or if placed at "'B'" the run was 41, 42, 43, 

flS, and fl6. 

The lesults of this new tiaining situation are shown m Curve II 
in Figure 2 and in Table 2, It will be noticed that at the conclu* 


TABLE 2 

Error Record—Maze II 


Trial no. (12 
runs each) 

12 3 

4 

5 

6 7 

8 9 10 

11 

12 

13 

Av no errors 
(10 rats) 

106 106 101 

100 

92 

91 79 

70 <9 « 

64 

65 

63 


sion of 156 runs on this second maze, given in a series of 12 each 
on 13 consecutive nights, the animals had not learned the new maze 
and had indeed not reached the level of perfoimance which they 
had reached on the first maze after 48 runs on four consecutive 
nights 

Time curves and modified Vincent curves have been calculated 
for this same data, but the facts indicated by these calculations are 
not especially significant. 

Qualitatively, the behavior of the animals on the second form of 
the maze was remarkably uniform When the animals that had 
been trained on Maze I had been given a few trials on Maze II, 
their behavior began to change in a striking way. The choice point 
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marked "'X'' c^me to lead frequently to delay. Often tlic animal 
would stop and turn its head to light and left a number of times 
hefoie stepping onto /i4 or In certain instances, animals that 
had previously run the entiic mq^ie in an average of not moic than 
five seconds for a trial pciiod of 12 runs would now sit at this choice 
point in exticme cases for a little over 10 minntcs as timed by a stop¬ 
watch. This behavior is interesting because extiinsic punishment 
was nevcj used m the experiment. One door or the other as previ¬ 
ously desciibcd was always closed, and the total time required to 
run the maze, even when one door was dosed, was not necessarily 
more than seven seconds. In spite of this fact, the new maze seemed 
so to interfere with previous learning and picvious freedom of 
movement tliat* to speak in terms of analogies, the whole behavioral 
activity of the animal sometimes seemed to bo inhibited, and some¬ 
times It seemed to lelcasc a new and apparently disorganized set of 
responses. Thus, k far greater delay frequently icsiilted than tliat 
which would have been required even If the animals had made 
nothing but error-iuns but had kept running at the previous late. 
In a few instances, after an crroi-iun, the animals even rc-traced 
back to the starting-point, behavior which had not been demonstrated 
in the preceding 140 runs In such cases, the animars general be¬ 
havior as indicated by head-turning, iiregular movement, and the 
like, seemed typical of the behavior described by those who have set 
up so-called experimental neuroses in animals. As noted above, it is 
striking that this should be the case because in this cxpciimcnt no 
punishment was used, and the result of an error-run at most delayed 
the animal in securing food by two or three seconds. 

Experiments have shown that in many maze situations, inconcct 
alleys are often eliminated gradually. In this cxpciimcnt, on the 
contrary, if the incorrect path at "X" was chosen, there was never 
any indication, up to the end of the experiment, that the error-nm 
was shortened The direct stimuli received from the closed dooi 
in Tunnel T1 or T2 wcie apparently always required to act upon 
the animal before re-tracing took place. 

There is little reason to suppose that the second maze was more 
difficult than the first or that, had the second maze been fust pre¬ 
sented, it would have icquiied the animals a significantly longer time 
to earn it than it did the one actually used fiist. Indeed, experitnents 
by M. 0, Wilson on a delayed reaction maze suggest that the 
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second or straight-path maze might have been more readily learned 
than was the first or crossed-path maze (3, 4) 

It thus seems that the present experiment means that stimulus 
cues which weic effective in determining the behavior of animals on 
the first maze so that learning took place were closely identical 
witli those requiied to set up adaptive behavioi on the second maze 
It seems that this may be interpreted to mean that at least in this 
situation, once specific exteroceptive and internal patterns of stimu¬ 
lation have been isolated from a more general pattern and responded 
to adaptively, a change in the organism takes place. This change is 
such as to make it less easy for that organism to develop new 
adaptive responses to a specific new set of stimuli also present in 
the total situation than it would have been before the previous 
specific pattein of stimulation had been isolated from the total situa¬ 
tion. A theoretical explanation of this procedure in terms of con¬ 
ditioned responses may suggest itself to the reader The facts re- 
coided here once more point, from a slightly novel angle, to the 
impoitance of a detailed knowledge of the past of an organism for 
one who would explain behavior m terms of the dynamic relation¬ 
ships of an organism and its environment as such relationships mav 
be obscived at any given moment. 
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FURTHER EVIDENCE OF COLOR DISCRIMINATION 
IN RODENTS^ 

Dcpatinieui of Psychology, The Uuiversiiy of Nebraska 


William E Walton and Russell W Bornemeier 


In 1933 the senior writer published the report of a study which 
gave the first positive evidence of color discrimination in the albino 
rat In subsequent experiments (10, 6, 4) an erior of technique 
was discovered which rendered certain results equivocal. The 
values of this experiment are; {a) that it reopened the question of 
color vision in lowei mammals, {b) that it demonstrated quite 
satisfactorily that the white rat could discriminate red from dark¬ 
ness.^ 

Two articles had appeared just prior to that of the senior writer, 
but these cannot be said to have been instrumental in reopening 
tlie question of color vision in lower mammals, inasmuch as the 
results were negative and, therefore, \n keeping with those which 
had preceded them Munn (5) in 1932 published a repoit in which 
he had used two animals to set up a discrimination between Hering 
gray papeis and Hermg yellow, blue, green, and red. He was 
fortunate in finding two Pleiing papeis, green and yellow, which 
were approximately equal in brightness for the rat’s eye and ap- 
pioximately Hermg giay No 7. He undeitook to test color dis¬ 
crimination by training the two animals on these two colors, giving 
them from 20 to 50 trials a day. If the earliei findings of the wiiters 
indicate anything at all, the rats would not be expected to be able to 
discriminate yellow and green, In Munn’s training technique, he 

’^Received in the Editorial Office on July 6, 1937. 

^Munn (6, p 287 f) seems dissatisfied with the senior writer's statement 
that tests were made in all of their studies to determine the influence of 
non-visual cues These included the elimination of red in the red-darkness 
discrimination study. The writer was not interested at all in determining 
the stimulus limen, hut rathci, whethei or not the ammal could discriminate 
red fiom daikness The objection that the exact brightness point at which 
experimentation was teiminated was not given m in no way affects 

the othei findings nnd is relatively unimportant In the present article, 
however, these cp values are given There is no evidence, whatever, 
that the results of the Nebraska rcd-dnrkness discrimination study are 
equivocal. 
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used the same animals on the discrimination pioblcni that liad been 
used in setting up the point of subjective equality (PSE). Experi¬ 
ence in the Nebraska laboratory lias indicated that animals tiaincd 
upon the brightness problem have consideiablc difliculty ni tiaiib- 
ferring to a hue problem. In fact, many animals will simply refuse 
to run when the brightness factor to winch they have been icspond- 
ing has been eliminated. Furthermoic, his statement (p. 361) that 
“One IS forced to the conclusion, therefore, that the subjects of this 
experiment were color bKncl,'* is not warranted by the data obtained. 
The two rats were tested only on Hcrmg yellow and Heiing gieen, 
and such a generalization is not justified. 

Many of the leccnt investigators have cited the work of Coleman 
and Hamilton (1) as further evidence of color blindness in the 
white rat. The two cxpciimenters arc to be congiatiilated upon 
their excellent method. It was their plan to dcteiminc tlic point 
of subjective equality (“confusion pairs") and then tiain the same 
animals at the PSE to determine whcthci or not they could dis¬ 
criminate the colors. Tabic 1 indicates an crioi in their technique, 

TABLE 1 

iLLUSTRAriNO INCONSISTENCY IN SeLECUOM 01 CONI U3I0N PAIRS 


Confusion pairs 

Blue Black Total trials Per coiucoi rcct 


25 

72 

52 

58 

69 

75 

16 

25* 

55 


52* 


52 

23* 

47 


47 


^Companc total trials on winch percentages were determined and con¬ 
fusion pairs selected 


3 6-12 A 

47-5A 

a 

3+-1JA 

39-6A 

11 

34-11A 

38-4A 

76 

33-lOA 

39-6A 

53 

33-lOA 

38-4A 

13 

33-lOA 

46-5A 

37 

33- 8 B 

46-5A 

6 

33- 7B 

46-5A 

12 * 

33- 4B 

46-4A 

IS 

Green 

Black 


25- 7A 

46-4A 

36* 

Red 

Black 


2 - 3H 

3 9-6 A 

IS 

2 - 3B 

38-4A 

17* 

2 - 3B 

46-SA 

13 

Red 

Green 


2- ID 

2 S- 7 A 

21 
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It will be noted that they weie quite inconsistent in the number of 
trials used to deteimine the “confusion pans” and, also, in the pei- 
centage taken to indicate confusion The trials vaiy fiom 6 to 76, 
and the peiccntages from 16 to 75. Their next step indicated con¬ 
siderable insight into the pioblem They selected new animals and 
attempted to train them on the “confusion pans ” Table 2 shows 

TABLE 2 

ATTrMPT TO Train "New” Rats on Confusion Pairs 


Confusion pans Total tiials Pei cent correct 


Blue 

2S-7A* 

Black 

4fi-4A 

131 

55 

Green 

33-7B* 

4(;-5A 

117 

58 

Red 

2-3B* 

38-4-A 

102 

+5 


*See Table L 


the total number of tiials used to train these new rats. While the 
percentages are satisfactory, the total number of trials used m each 
experimental situation is quite inadequate to train lats to dis- 
ciiminate the “confusion paiis“ In the Nebraska laboratory at 
least 800 tilals aie run in such tests Fuithermore, after a so- 
called failure of the animal to discriminate, they attempted to tram 
these same animals upon combinations in which there were great 
brightness differences This they weie unable to do, but they failed 
to see the significance of the results on this part of the pioblem 
When these same animals failed upon the brightness study. Table 3, 
It would seem to indicate that learning on the “confusion pairs*^ had 
begun and that this learning was mterfeiing with the transfei to 


TABLE 3 

Ateempts to Train to Brightness After Being Confused 


B 

rightness pairs 

Total trials 

Percent correct 

Dine 

33-8B 

Black 

“India mk” 

161 

61 

Blue 

33-3B 

Black 

“India ink" 

20 

55 

Red 

2^3H 

Black 

“India ink" 

23 

56 

Red 

1-lB 

Black 

"India ink" 

114 

64 
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the brightness habit Tlic inconsistency with ^\llich Coleman and 
Hamilton conducted their tests is indicated liv the total number of 
trials run upon the brightness pairs. In the Nebiaska laboratory 
the writers feel that at least 30 perfect consecutive trials, over two 
days, should be the criterion of success, followed by 100 tiials on 
each ''confusion pah'' in which a high pciccntagc of success is indi¬ 
cated, Summarizing the errors of Coleman and HamiUon, the 
writers find (^) inconsistcncv in dctcimining "confusion pans" and, 
therefore, the possibility of the selection of those pairs being unre¬ 
liable, (^) lack of persistence in tiiiiniiig the animals and, also, in 
conducting the control tests, (c) failure to observe that the inability 
of the rats, partially trained on the "confusion pairs," to learn the 
brightness problem (Table 3) really indicated an attempt to dis¬ 
criminate tlie colors on the basis of hue differences. The further 
statement that "One month later the rats were very easily tiaiiied, 
giving nearly perfect scores after 20 to 30 jumps," is additional evi¬ 
dence that tiaining on hue discrimination had been slaitcd. 

In 1933 the senior writer (9, p 391) had said: 

. , . eitlicr these “rocl-likc” struciiircs which Lnghlcy h,*is iounti 
fire serving a diml function, or the nerve fibers of the retina nre 
directly stimulated by the light. To verify (bis contention, 
we need further studies by physiologists and psjcho-biologjsts 
We believe, however, that if such nn explanation should he 
found to he the correct one, we will be compeUed to modify 
our present color theories It may be that the nuicli discussed 
cones in their dlllerentiated functioning merely enrich the color 
experience, 

In concluding the article (p. 394) he stated: 

, ♦ if these concliisiona arc valid, \vc may be led to qiicsuon the 
assumption that the cones are the organs of color vision, 
provided, of course, that it can he shown carrciiisivfiy that the 
retina of the rat’s eye is coneless. 

In commenting upon this ^tudy, Walls, 1934 (8, p. 363) says, 

Walton (1933) has recently reported strong evidence for 
<iunl!tntivc hue disciiminntion in the rat and hn'i nUncked the 
validity of the Duplicity Theoiy on the giaiiiul tlmi ihc r.it 
’’does not have the structures csseniinl to mnny of the physio¬ 
logical theories of color vision” lie cit^a Lnsbicy (1932) ns 
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having found rat retina to be pure-rod Walton is led by this 
to question the assumption that the cones are the organs of color 
vision. 

He follows with evidence that the Albino Norway Rat^s retina 
possesses cones as well as rods and concludes: 

The demonstration of cones in the rat retina ia no proof of 
the color-perceptive function of these elements, but it does 
render unwise any assumption, such as Walton’s, that this ani¬ 
mal’s rods perform in a dual capacity. 

It IS questionable whether an assumption was made; rather, a 
problem was proposed, a question asked to which two answers were 
given, either one of which might be correct if the pievious retinal 
studies were reliable, The aid of the physiologists and psycho- 
biologists was asked, Walls gives that aid, and his findings supply 
the missing information needed in the Nebraska studies of the color 
vision problem Since it has been verified, at least in correspondence, 
by Lashlev, who examined one of Walls* preparations, a stumbling 
block in the study of color discrimination has been removed It is 
still possible, however, that the perceptive process is cortical In 
fact, the expression “color-perceptive function of these elements” 
IS meaningless in the light of modern studies of perception and is 
undoubtedly based upon a misconception of psychological terms 
Furthermore, the disciimination of two hues is probably a matter 
of cortical action, the retinal structuies only entering the picture 
if cones are missing. The question concerning the importance of 
the cones in color vision remains unanswered; and should the writers 
be able to show color vision in forms having only one type of nuclei, 
the Duplicity Theory would be weakened 

In 1934 Munn (6) made another attempt to show that rats are 
color blind In his introduction he mentions his studv on green 
and yellow and again generalizes from the weak evidence presented 
that “the animals weie color blind, a conclusion reached several 
5 'ears earlier by Watson and Watson,** It is surprising that in this 
intioduction he supports the work of Coleman and Plamilton^ 
Tlic very careful analysis seems to have been upon only those studies 
which have yielded positive evidence for color vision. The excellent 


*A study which has just been shown to be full of errors 
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criticism which he makes of the Walton study is in keeping with the 
results of a series of experiments conducted in the Nebraska labora¬ 
tory, since the first publication, to determine correct techniques of 
experimentation.® While Munn has discovered some good evidence 
for equivocality of Walton's results, his attack on the pioblcm of 
blue-yellow introduced conditions which rcndcicd his results equivo¬ 
cal. The apparatus was built m such a mannci that the lats were 
forced to run across the stimulus patches.'^ This appaiatus has 
been duplicated in the Ncbiaska laboratory, and the icsults of 
studies upon its efficiency have indicated that it is only when theic 
aie marked differences between the brightnesses in the stimuli that 
the animals will learn the problem. At best, the apparatus is a 
clumsy device and one which makes rapid expciimcntation impossible. 
It ts essential in learning ptoblenis ivhere i%vo sthnuU ate difficuli 
to dmrmiuate that the expettnienl tan smoothly, with the mifijmum 
lapse of time between trials. /It least ihiily it mis per day ate neccs- 
saiy. 

The appaiatus alone would account for errors in the study. In 
addition, cxpeiimentation was stopped after 500 trials. The writers 
have often experienced success in discrimination problems only after 
800 tuals,® Tile more cumbeisome the apparatus, the moie likeli¬ 
hood that more trials will be required (or the learning problem. 
The controlled experiment, Involving a study of lights equated in 
brightness for the human eye, proved only that the animals could 
discriminate biightncsscs m the apparatus, This is further borne 
out by the fact that thcic was no difference between the actions of 
the tiained and untrained animals (6, p. 296). According to the 
results which have been obtained in the Nebraska laboiatory, there 
should have been a difference between the two groups, foi rats trasnrd 
npon a hue disctimination have difficulty m transferring to a bright¬ 
ness discrimwatioti 


^Some of the results of this experimentation have been published See (10). 

*In the Nebraska apparatus the rats are forced to look directly at the 
stimuli before making a choice It is significant that in the Nebraska studies 
there is frequent evidence of the ‘hvnvering” response, m which the nnimnl 
sits in front of the patch and weaves lus body back nnd forth duiing a 
critical period in the learning pioblcm. No evidence for this jcnction 
IS presented by Munn. 

^Xn an expioratory scries^ of expelimciUs, the senior writer has found 
that n thousand or more trials were necessary on one apparatus, m order 
that cats and dogs TTiight be trained to discriminate colors which were at 
the m. 
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In both of the articles by Munn, reference is made to the use 
of wax and other papers as a means of regulating the brightness 
factor. Experience in the Nebraska laboratory indicates that such a 
control introduces a ^^texture” diffeience between patches to be dis¬ 
criminated The very finest of bond and tissue papeis introduce a 
mottled appearance on the side m which they are used. 

Anotliei difference between the expeiiments involves the time 
factor Experiments with Munn*s apparatus in the writers^ labora¬ 
tory have indicated that it required approximately five times longer 
to put an animal through one trial on his apparatus than on the 
Ncbiaska apparatus. The advantage of using a technique in which 
the experimenter remains seated at the controls of the apparatus 
is apparent, for the necessity of carrying the animal from the back 
of an apparatus around to the front, placing him on the entrance 
platform, awaiting his response, and then repeating this procedure 
may act as a serious disturbing factor. The fiist task of the subject 
m a7ty discrbmnaiion problem is that of learning what ts to be 
lequtied of bt?n* 

The first positive evidence of color discrimination, other than has 
been previously cited, is that of Muenzinger and Reynolds, 1936 (4). 
While their method was somewhat diffeient from the one previously 
employed in the Nebraska laboratory, it is interesting to note that 
then rough measurements with the Westinghousc light meter indi¬ 
cated biightness values laiger than those of any previous expeii- 
menter. In general, they conclude that '‘the rats in this case present 
a hierarchy of discrimination habits, consisting of a primary bright¬ 
ness-! elation habit, a secondary absolute brightness habit, and a weak 
color disciimination habit.” These were essentially the same con¬ 
clusions drawn previously by the scnioi wntei (9, p 368) 

In the same year (1936) Munn and Collins undertook to check 
the results of Muenzinger and Reynolds It is significant that the 
design of the Munn apparatus was radically changed for this studv. 
No reason for this change is advanced. It is obvious, however, to 
anyone wlio has used it in the laboratoiy In the new apparatus 
the stimuli were placed diiectly in front of the subjects The ex- 
peiimentcis trained some lats to select red (an intermediate biight¬ 
ness) fiom white and darkness A footnote is appended, however, 
in which they say, "'The question might nrhe as to whether red m*iy 
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have been dmker than both the black and whlte/'^ This extreme 
skepticism is difficult to understand. If the expcriincntcrs use tlie 
term blnck or 'darkness" it should mean absolute and not idative 
black or darkness. The use of bond and wax papers in iCRulating 
the huRhtness factors m certain parts of the experiment is ques¬ 
tionable. It is difficult, also, to understand why the distance of the 
lights to tlie stimulus patch was not used bv the experimenters, since 
the Munn apparatus was especially designed with that control in 
mind 

After many controls had been run, the authors concluded that 
^hhe only constant factor which the animals miglrt discriminate was 
the wave length property (or properties) of the red light ” 

Appaientlv, not willing yet to concede red vision to the rat, a 
teat was conducted in which a study was made to determine whether 
or not their monochromatic red might not possess some *^quality*’ 
otlici than its ^‘redness” to which the rats were responding and which 
any monochromatic light might possess. To assume that an animal 
possesses an ability which human subjects with their highly developed 
visual apparatus do not possess seems a bit far-fctchcd. IIowcvci, 
the negative results arc taken by tbc expciimentcis to indicate that 
the lats can disciiminate red from daikncss and finm other colors. 

Tfciinique AMD Apparatus 

The Chromopathometer and discrimination box previously de¬ 
scribed by Walton (9, p, 375 were used in the experiments, with 
the following modifications: The doors, d and d* (9, i). 376), were 
hinged at the back of the box so that they swung outward into the 
long passageways, p and p\ thus eliminating the longer path of the 
animals around the door Small metal hooks weic installed to hold 
the doors in position The hooks were so arranged that they could 
be released by the action of clectro-magncts. Witliin the entrance 
to the compattments, c and c, were installed platform switches, 
m such a way that they blended into their surroundings- and gave 
no reflection from the suiface. No matter which compaitmcnt was 
entered by the animal, a switch was depressed. It was only upon 

^Italics those of the writer’s 

’Walton, W E, 4 MorrUon, B. M. The cliromopnthoinetcr. J, E»,t>er, 
Pjychol, 1929 , 12 , 254 - 258 . 
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enteiing the wiong compartment that the electro-magnets opeiated 
to close the dooi. Thus, the animal automatically punished himself. 
Small switches at the fiont of the appaiatus enabled the experi- 
mentei to legulate this punishment 

In gencial, the same methods of tiaining were employed as were 
used in Walton’s earlier experiments (9, p. 383 fE) An ^^unhesi- 
tating^* positive, or coirect choice, was Indicated by means of a plus 
maik (“k), and a definite negative, or inconect choice, was indicated 
by means of a minus mark (—) ^‘Waveiing” reactions were desig¬ 
nated by doubling the marks used above, a ‘Mouble plus” (+) 
if the leaction was concct, a "double minus” ( = ) if incorrect. Bv 
"waveung” reaction the writeis are refening to the type of be¬ 
havior described by Walton (9, p 391), Muenzinger (4, p 204), 
and Coleman and Hamilton (1, p 178), m which the animals bit 
in fiont of the partition sepaiating the two compartments and 
"weave” their bodies back and foith, as though they were attending 
to one and then to the other stimulus These reactions will be 
lefened to in a later section of the aiticle 

Priol to experimentation, the usual piecautions were exercised in 
piepaimg the animal for handling The rats were fed by the experi- 
menteis "by hand," cairicd while eating their food, and subjected 
£.0 such conditioning as would eliminate the fear reactions which 
usually accompany experimentation upon the discrimination problems 
Once the lats were used to the human factor, they were placed in 
the discrimination box and allowed to explore all compartments. 
Both of the doors, d and d\ were left open during this preliminarv 
exploration, Then one door was closed, the side being determined 
by the legulai expeiimental series. Next the lights were introduced 
and pieliminaiy work begun Finallj'^, punishment was brought in, 
and the regular training period was started The criterion of learn¬ 
ing was again set at 30 perfect consecutive trials In certain parts 
of the experiment the percentage of correct over incorrect responses 
was employed for reasons which will be indicated later. 

The usual precautions were exercised in the control of all sec¬ 
ondary cues, These included position, controlled through the ex¬ 
perimental series, shadows, by the arrangement of the dim lights 
which illuminated the apparatus, sounds, through control tests con¬ 
ducted at various points in the experimental series; motivation, by 
regulating tlie time of experimentation, the amount of food given 
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the animal, and the age of the subjects; liandling of the animals 
(kinaesthetic and cutaneous), tlnougli control tests; and the various 
visual cues, through contiol tests to be described latci. 

In the first part of the expeiiment an attempt was made to find 
the point of subjective equality {PSli) foi the red-blue stimuli. 
As has been pointed out in previous articles (4, 6, 7, 10), the blight- 
ness value of coloied lights is quite different for the lat eye than 
for the human eye Consequently, when lights aic equated for human 
vision they are not necessarily equated for the rat Therefoie, it is 
necessaiy either to run tests in wJuch the brightness factor is varied 
in an irregular manner, or to let the animals dcteiminc for them¬ 
selves the PSE, The latter procedure was clone by lowering the 
brightness of one of the lights until a point was found at which 
the animals were only 50 per cent correct in their icactions. The 
second step was to take ft new gioup of animals and to train them at 
the point of subjective equality Steps tlncc and four were checks 
on the results obtained in steps one and two 

Results 

Group A, Three animals having pigmented eyes wcic trained to 
discriminate red from blue, with red the positive coloi. The bright¬ 
nesses of the two lights wcic equated for human vision by means 
of a flicker photometer. The results of this tiaining arc shown in 
Table 4. It is interesting to note that these coirespond fairly 

TABLE 4 

Showing Results on Determination of the PSE 


Color pair 
(Red positive) 

Rat 

(Sex) 

Trials on 
learning^ 

Over- 

learning^ 

Trials 
to det 

PSL^ 

Red-blue 

Norway (M) 

105 

120 

650 

Retl-buc 

Norway (F) 

195 

100 

710 

Red-blue 

Cream (M) 

161 

120 

725 


^Criterion SO perfect successive trials. 

®Over-1 earning to insure cBtablishmcnt of brlgluncss habit 
®Blue light reduced in brightness. 


well with the learning times obtained by Walton (9, p. 387). These 
animals were given from 100 to 120 extra tiials in order that the 
brightness habit miglit be firmly established. Then a series of trials 
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was presented xn which there was a gradual reduction in the bright¬ 
ness of the blue light. This control series was directed to the task 
of finding a point at which the rat could no longer discriminate on 
a brightness basis, the PSE There are some objections to regulat¬ 
ing the brightness of the stimulus patches by rheostat methods. 
However, the validity of such objections is questionable as applied 
to the present experiment, for, if anything, the theory back of such 
criticism would favor the obtaining of negative results* In other 
words, according to this expeument the hue of the blue light should 
shift toward the red end of the spectrum, and thus, the PSE would 
be a point at which the animals could not distinguish between the 
two reds then being presented. This would make it impossible to 
obtain positive results in the contiol experiments. Hence, this criti¬ 
cism becomes invalid as applied to this particular part of the experi¬ 
ment. Figure 1 shows not only the learning curve for setting up 



FIGURE 1 

Showing Results Obtained in Determining the PSE , Red-Blue 
Discrimination 


the discrimination, but also the results of equating the lights for 
the animaVs eye. It will be noted from the curve that the PSE was 
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reached on the 20th day. To determine tijc exact candle i>o\Yer of 
the steps employed in this studyj an extensive piece of work was 
done on the detcimination of the biiglitncss values by means of the 
flicker photometer.® It is not necessary to describe in detail the 
standard photometric technique employed in this study. Tabic 5 
shows the candle power of the icd and blue lights at Ciich step in 
brightness reduction, 

TABLE 5 
Candle Power 
(Mcicr-cti miles) 


Step 

Reel light 

Blue light 

0 

,04756075 

.04756075 

1 

04206650 

016 17260 

2 

.036122JI 

.04372479 

3 

03148784 

04081780 

4 

,0261 1321 

03733230 

5 

.02134836 

,03278500 

6 

,01847790 

030 13798 

7 

,01529510 

,02326587 

S 

.01286766 

,02156655 

9 

,00963800 

01827+51 

10 

00623270 

01400283 

11 

,00528583 

01143523 

12 

.00457623 

.01021375 

13 

,0038-1082 

,00709398 

14 

00320096 

00577777 

15 

00215433 

00480587 

16 

00147109 

0Q38633S 

17 

,00102812 

.00321303 

IS 

00081276 

00231810 

19 

00053300 

00225S2I 

20 

0003659S 

,00131468 

21 

00030404 

,00139032 

22 

00021477 

OO0S4973 

23 

.00017236 

00070960 

24 

,00009660 

00051301 

25 

00003830 

00036410 

26 

00000860 

,00027744 

27 

00000200* 

00021079 

2S 

00000040* 

.00008339 

29 


00005097 

30 


00003412 

31 


00000870 

32 


,00000392* 


^Estimated, 


•The writers wish to express their apprecintion of the courtcay shown 
them by the department of physics at the University of Nebrnska 
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The PSE value for led-blue is red 0 and blue = 20 in terms of 
steps, or when red =» .0475 mcter-candles it is equal in brightness 
for the rat eye of blue at ,0018 meter-candles 

After the 40th day it will be noted that a reversal of the bright¬ 
ness habit took place,—the rats were then lesponding to the opposite 
color, 1 e, blue, as the less bright of the two Days 37 to 40 show 
a continued increase in eiiois, due to the establishment of this re¬ 
versal 

Gtoup B, Since the rats which had been used in determining the 
PSE were trained to discriminate brightness differences and had 
had these habits well established early in the experinnent, it was 
necessary to select a new group of animals for training at the PSE, 
One pair each of hooded and cieam rats were selected for this ex¬ 
periment and tiamed at the PSE Table 6 shows the number of 

TABLE 6 


Showing Results or Trmning at the PSE Rcd-Blue Discrimination 


Rnt 

(Sex) 

Trials lefiuiied 
foi learning^ 

Additional 

tiials 

Pei cent correct 
additional trials 

Hooded (F) 

652 

48 

100 

Hooded (M) 

648 

52 

100 

Cream (M) 

725 

75 

100 


^Ciiterion 30 peifcct successive tiials 


trials required for learning, as well as the additional tiials given 
the animal after the ciiterion was satisfied It will be noted that 
the female cieam rat is not included. This animal became so upset 
by the disciimmation pioblem that it finally lefused to run The 
same tendency had been exhibited by the male animal, lienee the 
additional tiials required for learning and, also, required for testing 
the establishment of the hue discrimination habit Figure 2 shows 
the learning time required foi the three animals in teims of per cent 
of error Approximately 525 additional trials, as compared with the 
initial leaining expeiiment, were required for learning at the PSE, 
When all of the various controls had been run, thcie was no doubt 
that these rats weie distinguishing led and blue on the basis of hue 
Gioiip C As a check upon the possibility that some factor other 
than brightness might have determined the PSE in die first experi¬ 
ment, four animals were again trained on red-blue equated for human 
vision These animals mastered the problem in approximately 247 
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FIGURE 2 

Showing Learning and Evjdbnce or Red-Riue Discrimination, Surjlcis 
Trained at the PSE 

trials and were given the customary additional tii.ils to establish 
the biightness liabit. Then the brightness of red was reduced in the 
same manner in which the brightness of blue origiiinlly line! been 
reduced At no time during this rcductioiii covciing approximately 
900 trials, was there any point at which the rats failed to discrimi¬ 
nate Obviously then, the original PSE determinations \vc\c conect^ 
at least so far as any secondary cue is concerned. In this scii'cs 
the weaker stimulus had been weakened, the values of the two lights 
still further separated 

Group J), There remained the possibility that the rats were cither 
seeing only one color and that to them the pair was bluc-daikncss, 
or because one was monochromatic and the other multiclnomatic, 
some peculiar quality not visible to the human subject seived in the 
place of hue, Both of these theories aic not in accordance with the 
data shown in Figure 1. The reversal in reaction after the 37th 
day would be contrary to such views, However, since much has been 
made of the notion that the lower animals are either rod-bliitd or at 
least red-weak, it seemed desirable to test some ruts on red-darkness. 
For this study one hooded and three albino rats were selected. The 
lesults of the training and preliminary control experiments arc shown 
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TABLE 7 

Showing Results of Red-Darkness Study 


Rat 

(Sex) 

Tunis required 
for learning 

Additional 

tiials 

Total trials 
reduction series* 

Hooded (F) 

114 

36 

725 

White (F) 

160 

40 

500 

White (M) 

213 

37 

625 

White (F) 

114 

36 

650 

’CnteiTon 30 perfect successive trials 


“Darkness positive stiriHilus 



FIGURE 3 

Showing Experiments on Red-Darkness Discrimination 


in Table 7 Obviously, the rats distinguished the monochromatic led 
from darkness. After the preliminary training, occupying the first 
15 days (Figuie 3), the biightness of the red was lowered by gradual 
steps From the 15th to the 36th day the accuiacy approximated 97 
per cent. On the 36th day the 21st step on the biightness scale 
liad been reached. This was identical with the point which the 
senioi writer had i cached in his first study, where it becancie necessary 
for him to place his hands in the runwfiy in order that he might 
know which path had been selected Inasmuch as it had been 
impossible at that time to measure these brightnesses, this point was 
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not stated in terms of nietcf-candies However, the study presented 
in Table 5 gives this point as .0003 inctcr^candles. Due to the fact 
tliat automatic doors had been installed, it was possible to go bevond 
this 21st step, Immediately, the eirors hcRan to increase, and on the 
36tli step there was complete failure As lias been stated before, 
ir was not the writers* intention to determine a liiiicii, TJiis siudv, 
however, indicates that it must he somewhere between the 21si and 
36th steps. 

Thp “WAvrRiNc RcAcriONf” 

In 1930 jMiienziiigei nnd the senior writci^ lepoited a reaction 
peculiar to discrimination problems After the prehininaiy learning 
peiiocl has passed (50 to 100 ttials on a coloi dix^'Ciimiiiation problem 
with rodents as subjects), tlic animal appears to be comparing the 
two lights, To the observer it looks as though the overt movements 
arc those which the animal tuoulrl make if it were “judging’* the 
lights. The animal simply sits at tJic partition and moves its body 
back and foitli as if it were looking fust at one light and then the 
other These movements appear as soon as the animal begins to 
attend to the lights a$ cues in the selection of the coircct path and 
disappear as soon as the problem is mastered "^rUe wnterb’ rccovdb 
indicate that when such movements arc made diiimp; a tiial, theic 
arc 88 chances in 100 that the response will be a correct one. 

Summary a^id Conclusion& 

The Walton cxpeiiments were repeated in part, using a revised 
technique to eliminate the question of equivocal results Point'^ of 
subjective equality weie obtained for red-blue by lowering the blight- 
ness of the blue light. Then tests were lun in which the biightness 
of the red light was lowered. New animals were tlien trained at the 
PSE and control tests run. Finally, a group was tiained on red' 
darkness, and 0003 meter-candles was set as the point at which the 
response begins to weaken. The lesults lead to the conclusions that: 

1. Rats can discriminate red-blue on the basis of wave length 
differences, 

2. Rats can discriminate reel fiom daikncss and arc rather sensi¬ 
tive, Yinder seini-dark adaptation, to the red light used in tlie experi¬ 
ment. 


jneeting of the Ameiicnn Psycliologicnl Associntion nt loivrt City> 
Iowa, December 28-30, 1930, See also (3, p 204) (9, p 391) *, (1, p, 17B) 
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A STUDY OF THE RELATIVE DIFFICULTY OF A PRI¬ 
MARY READING VOCABULARY^ 

State Teachets College, Johnson City, Tennessee 


Lester R Wheeler 


In selecting childicn*s reading materials, educators are emphasiz¬ 
ing moie and more the importance of a vocabulary content appro- 
pi late foi the ability levels of the children who are to use them 
Recent books for primary grades reflect the influence of the research 
of Gates, Thorndike, Horn and others in determining what consti¬ 
tutes an appropriate vocabulaiy Other investigators are attempting 
to determine the technicalities involved in efficiently teaching a basic 
reading vocabulaiy methods of presentation, adequate repetitions, 
phonetics, the value of word drill in or out of context, speed and 
accuracy of iccognrtion, and the development of meanings are among 
some of the problems under study, Although there is considerable 
disagreement among teaclieis as to specific objectives in primary 
reading, all agree that the final test rn reading depends upon recog¬ 
nizing word units in whatever sequence of phrase or sentence struc¬ 
ture they may be found In the last analysis, good reading depends 
primarily on speed and accuracy of word recognition, and there is a 
close relationship between size of sight vocabulary and reading 
acliLcvcment. 

In reviewing previous vocabulary studies, there appear two general 
types {a) lists of words compiled according to frequency of use, 
and {b) lists of words compiled according to difficulty. Most of the 
investigations fall under the first type, although varying considerably 
in methods of study A large number of the frequency lists have 
been compiled by analyzing reading materials and tabulating the 
number of times each word has occurred This technique first 
appeared as the basis for constructing spelling scales and around 
1920 investigators began to use it to determine basic reading vocabu¬ 
laries. Among the early studies, were those of Housh (37) and 
Packer (46) who studied 10 first and 10 second giade readers. In 
1924 Thorndike (63) published a list of 10,000 words found most 

♦Received in the Editorial Office on July 12, 1937 
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frequentlj» in the general leading material for young people He 
used 45 different souices including textbooks, newspaper^i, corre¬ 
spondence, etc Ten years later he extended liis list to 20,000 
words, and it is still recognized as one of tlic most comprehensive 
studies m the field, In 1922 Selke and Sclke (56) found that out 
of 1,636 words in 12 beginning books, only 38 words appeared in 
all 12 books Later these investigators analyzed 12 more primers 
and found similai results In 1925 Kiichei (40) analyzed the 
vocabulary of 37 primers and first readers, and Horn, Horn and 
Packer (36), m cooperation with the National Society for the Study 
of Education, published a list of the most common wo ids in the 
spoken vocabulary of pre-school cliildren, This study is one of the 
first to determine which words the average first-grade child should be 
expected to know. 

In 1926 Gates (23) published his Readm^j Vocabulary for ilie 
Priuiary Grades^ revised in 1936 The 1,811 words in this widely 
used list arc based on speaking and reading vocabularies, and most 
of the recent piimary readers are checked against it. About the 
same time Ernest Horn (33) biought out a basic writing vocabulary 
of t)ic 10,000 words most comnaonly used in writing outside the 
school, Four yeais later Beck (4) made a brief and incomplete 
analysis of first readers, and Wheeler and Howell (70) in 1930 
compared the vocabularies of 10 primeis and 10 first readeis with 
Gates^ list. They reported that while these readers show the cen¬ 
tering effect of the Thorndike list, 26 per cent of the words did not 
appear in the first 500 of the Gates' list. Two years later the Child 
Study Committee of the International Kindergarten Union (35) pub- 
ished a study of the vocabulaiy of kindergarten childien, based on 
the frequency of words used in conversation by childien in the 
kindergarten, m the home, and while discussing pictures Tins list 
IS widely used as a guide for constructing reading materials for 
beginners 

In 1931 Harnng (30) studied the vocabulary of 15 primers and 
found the percentage of overlapping small, In 1932 Faucett and 
Maki (21) compiled a list of words considered essential in the 
English langirngc, This list, primanly a frequency list made from 
those of Tho/ndike and Horn, scivcd as a basis, checked by Fitz¬ 
gerald's list^ for Dmreirs Vocahnlary for Gojrective Readme (19), 
Fitzgerald (22), m 1934:, examined children's letters and formulated 
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a core vocabulary of words children use outside the school During 
the same year Gross (29) reported a study of the vocabulary of 
10 pre-primers in which slie found only four words a, and^ I, and 
thej to be common to all 10 books In 1935 Stone (60) studied the 
new woids appearing in 16 readers commonly used in the second 
grade, and pointed out the lack of standardization of vocabulary and 
the importance of skill in recognizing new words. Smith (58) in¬ 
vestigated the papers which childien wrote in various school subjects 
and showed the frequency of use, error, and grade in which the word 
was first used 

Duiing 1936 a committee including Faucett, Palmer, Thorndike 
and West (20) prcpaied a basic vocabulary foi teaching English as 
a foieign language and classified the words according to the general 
experiences to which they apply Biichingham and Dolch (10) 
published a woid list which combines their original free-assoclation 
study with the lists of Gates, Thorndike, Horn, The International 
Kindergai ten Union, and the spelling scales of Jones (39), Tidyman 
(62), Studley and Ware (61), Payne and Garrison (49), Bauer 
(2), and Horn (33). The frequency of use of 19,000 words were 
studied, and of this number over 10,000 were given grade place¬ 
ments according to usage Hockett and Neeley (32) made a com¬ 
parison of the vocabularies of 33 recent primers. While the authors 
did not compile a word list, their findings are significant as to 
vocabulary burden m the widely used reading materials, showing the 
trend among recent publications to lighten the vocabulary load, but 
emphasizing the fact that the vocabulary range Is still so great among 
piimers that their use is materially limited as supplementary leading 
material, 

Although vaiious methods of studying the difficulty of reading 
materials have been discussed by Pressy and Lively (51), Patty 
and Paintei (48), Leweienz (43), Vogel and Washburne (68j, 
Gray and Lcaiy (25), Bear (3), Johnson (38) and others, each 
emphasizing moie or less certain isolated factors m the total reading 
process, only a few invcstigatois have attempted to compile a vocabu¬ 
lary lankcd according to difficulty In 1928 Wiley (72) studied 
the rate of learning of two gioups of children, equated by Binet 
M/lj and placed undei two teachers The first 60 words in the 
text wcie taught by each teacher in her own method of teacliing 
woid iGcognition Fifteen minutes a day was given to drill with 
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flash^cards, and 20 minutes to leading twice a day The children 
were tested inciiVtdually once a week for 12 weeks, and the words 
arranged according to difficulty on the basis of number of errors. 
The author concludes (a) the meaning a child has of a word greatly 
Influences the difficulty of leaining to recognize the word, (If) more 
attention should be given to the meaning in selecting vocabularies 
for first grade children, (f) children make use of cues in their 
attempt to recognize new words, (J) these cues are often inadequate 
and confusing, (e) inclusion of a word in the spoken vocabulary of 
childicn in children’s literature, or in any of the present word lists 
does not seem to be an adequate measure of the learning difficulty 
of the word Wdey seems to be the only investigator wlio hjs 
attempted to control the factors of learning, methods of teaching, 
length of learning time, etc , m compiling a vocabulary list 

In 1935 Rickard (53) reported a study to determine a basic 
recognition vocabulary of primary pupils, and ranked the words 
according to difficulty. He made a list of 119 words common to 
the first 200 in both M. D. Horn’s and Gates’ lists, and used it to 
test 207 children in Grades 1, 2, and 3 for visual recognition He 
studied the difficulty by ranking the words fiom easiest to hardest 
according to the number of pupils missing each, and discussed some 
cf the factois affecting intrinsic difficulty, Rickard not only has 
a small number of cases per grade, but, when one studies the per 
cent of recognition by half grade m relation to the range, it is 
apparent that so large a percentage of the childlen in the second and 
third grades knew all the 119 words that a study of tlie relative 
difficulty would be determined largely by the few cases in Grade IJ, 
The technique he used to interpret his findings is questionable, his 
method of ranking faulty^ and his method of testing fiom mimeo- 
graph sheets might materially affect the difficulty of recognizing the 
words* 

Any attempt to determine the relative difficulty of a pnmaiy 
vocabulary presents many problems, Some of the conditions tliat 
produce difficulty have been studied by McGeoch and Obeischelp 
(44), Scott and Hennigcr (55), Tliurstone (64), Cook (12), 
Woodrow (73, 74), Preston (52) and others. Their results indi¬ 
cate that intrinsic difficulty depends upon the interielntionsliip of 
various conditions such as configuration, letter span, spatial scpaia- 
tfon, illumination, and length of learning time Paterson and Tinker 
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(47), Gress (27, 28), Blackhuist (6, 7), Gates (24), and Deal- 
born (16) suggest that such tvpogiaphical iactors as style and size 
of type, leading, length of line, and maigins may affect the difficulty 
of reading materials When one adds othei variables such as men¬ 
tal and physical matuiatioii, vision, audition, kinesthesia, emotions, 
sex differences, teaching techniques, language, and other factors, it 
becomes evident that as the conditions vaiy there will be changing 
levels of difficulty, and any geneialized vocabulaiy list based upon 
the lelative difficulty of the words may be mateiially aftected hy 
each one, or any varying combination of these factors Thus it is 
with certain rcsevvations we attempt a study of the relative diffi¬ 
culty of a piimary vocabulary, the ranking of any list is dependent 
upon so many variable factors that, at its best, it has many llmlu- 
tions even though we may assume that the laige numbei of cases 
may partially take catc of some of the variables, 

Because the validity of a study of this type may depend to a 
gieat measure on contiolling the factors of teaming so as to elimi¬ 
nate as far as possible such varying conditions as vividness of presen¬ 
tation, frequency of rcpeution, typogiaphical technicalities, length 
of learning time, type and quality of motivation, relation to context, 
degicc of satisfaction, etc,, we liave used a new type of teaching 
matciial which, at least paitially, contiols these variables by in- 
corpoiating the fundamentals of leaining to lead into a senes of 
objectively coiiti oiled games for pnmaiy children,^ The games, 
designed foi teaching and dull, aic constructed from Gates* Vocabu- 
Imy List fo} Pnmafy Gtades READ-0 senes IA contains the 72 
woids most commonly used in childlen’s leading material, senes IB 
the 72 next most common, IC the pext 72, etc, so that the senes of 
tlirec sets, or six games, contains 432 different words from the first 
500 in Gates* list, arranged progressively throughout the senes 
accoiding to frequency of use As 43 of the SOO words are dupli¬ 
cated because of Gates* ariangeincnt according to diffeient parts of 
speech, the 432 different words cover Gates* fiist 475 

Tlie games aic based on a flashcard technique. The teacher pre¬ 
sents one flashcaid at a time, calls the word, and uses it m a 
sentence from the context of the childicn’s reading material, Each 


^Read-O, Sciics IA ai\d IBj first ball Grade I Reado-Oj Series IG aad 
IDj second half Grade I, Rc^do-Oj Series IIA and Giade II Augs¬ 
burg Publishing Co, Morristown, Tennessee, 
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child plays the game on an individual card which has 16 of the 
72 words arranged in four veitical and hojizontal jows No two 
playing cards are alike and the 72 woi ds are distributed cciually 
over the 45 children s caids, thus controlling the fiequency of occur¬ 
rence As the teacher presents a flashcard and discusses the word 
to develop meanings, each child scans the 16 words on his card 
If lie finds tile woid which has been presented, he puts a token over 
that word. The fiist child to get four tokens in a row calls out 
"'RE/JD-O The teacher and pupils then check the child for ac- 
cuiacv by having him lead aloud the four words in the row he has 
completed, If they check with the flashcards which arc displayed 
in the holdei in fiont of the cla5s, the cliild wins the game. Through 
the game the children Icnrn iccognition and meaning of words, and 
the use of the woids In phrase, clause, and sentence building, in a 
way which is closely integiatcd with the other leading material. 
Leaining is highly motivated through the game and takes place inci¬ 
dental to a free-play activity. The efficiency of this method of 
teaching has been discussed by Wheeler.^ 

REdD-O, Senes Id, consisting of the 72 woids most ficquendy 
found in children's leading mateiial was used in the picscnt cxpeii- 
ment. Data weie gathered during 20 consecutive school days in 
October and November, 19i6, from 227 children who had entcied 
grade \B the previous September, Six different public schools in 
various sections of Johnson City, Tennessee, and the Training School 
of the State Teachers College were selected in an attempt to get a 
fan cross-section of schools In this vicinity Seven teachers with 
four years' college training and several years' cxpciicnce wcie chosen 
as leprcsentmg the aveiage public school teacher in our city systems. 
The classes were divided into eYpcrimental and control gioups ac¬ 
cording to intelligence rating on the Deaiboin LI Tests. Where 
a teacher had two sections, one was put into the control group and 
one into the experimental so as to equalize as much as possible anv 
differences due to personalities and particular methods of the 
teachers. Also the experimental and control groups were equally 

^Wheeler, L R An Expci imcntal Study of tlie Value of Infoiiiial MLihods 
in Teadiing Primary Reading J Bdiic Res, 19SS, 31^ 335-348. Data show 
that the experimental group of Grade fU children who plnyc<l RE/lD-0 ns 
a supplcmcntaiy rending activity m the dafisiooin made much greater im¬ 
provement in vocabulary and genci nl jcoding ncliievcmcnt than clilldrcn 
of equal meutal ability taught without using the games. 
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divided between afternoon and morning sessions so that time of 
day would not influence the final results. No attempt was made to 
supervise or assist the teachers in any wav other than instructing 
them as to tlie general procedure of playing the game with the 
experimental groups. In the experimental group READ-O was 
played 20 minutes a day duiing pait of the legular reading period; 
otherwise both groups received the usual types of class-room instruc¬ 
tion The repetition of the words and various other factors of the 
learning process were controlled during the game, although not 
controlled in the other school-room activities. The cooperation 
of all the teachers was excellent 

As theie aie no adequate standardized vocabulary tests available 
to test first giade so early in the school year, and as we needed an 
acemate check on the particular words used in the game, the best 
method ot testing appealed to be oral recognition of words presented 
individually to the child The validity of this method of testing 
words out of context has been established by Monroe (45), and used 
by other investigatois All the children m the expenmcntal and 
contiol groups were tested in this manner at the beginning of the 
experiment, and at the end of 10 and 20 days The test consisted 
of tlie 72 words on the flashcards for READ-O lA, presented 
one at a time Interest was sustained by making a game of it, giving 
the child all the cards he could immediately recognize All the 
testing was done by students especially trained for this method, and 
the results tabulated according to the percentage of children imme¬ 
diately recognizing each word. 

While the number of words analyzed in this study is small, they 
appear in all piimary lists and thus we assume that they are basic 
in primary leading materials. The woids are ranked m Tables 1 
and 2 according to difficulty, on the basis of percentage of childlen 
who had leained each woid accoidmg to Tests I, II and HI. It is 
apparent that there is a close relation in rank between the words 
learned by the experimental and by the control groups, indicating 
that the method of teaching does not materially affect the ranking 
'of the words, but does affect the rate of learning The experimental 
group learned more than twice as many words as the control group. 
The relative achievement of the two groups is indicated on Tables 
1 and 2 by the percentile graphs. At the end of 20 days over half 
the words in the control, but only three in the experimental group, 
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TABLE 1 

ranking of Words Accordinc to PirFicoi-rv 
Expenmentfll group._ 


Per- 
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are iound m the first percentile Table 1 shows the small number 
of words recognized by the experimental group at the beginning of 
the experiment, and indicates a consistent increase in sight vocabulary 
as the experiment progressed. For example, at the beginning of the 
experiment half of the children, or 49 per cent recognized the word 

while 89 per cent recognized it at the end of 20 days. A study of 
the percentage of recognition and the ranking for the various tests 
gives an interesting picture of the relative difficulty of learning 
these 72 basic words Table 3 shows a similar picture, based on 
the percentile groupings of the children recognizing the various 
words. 

A comparative study of the difficulty ranking and other word 
lists is shown by the correlations in Table 4, Part 1 shows a close 
and consistent relationship in rank between the different tests of the 
experimental group. While we are not able to say as to the relative 
position of the words which the control group failed to learn, a study 
of the ranks, quartiles, percentiles and correlations shows n striking 
similarity between the two groups in the relative difficulty of the 
words As all the correlations between the experimental and control 
groups are high, shown in Table 4, part 2, the lists supplement each 
other and strengthen our original ranking of the experimental group. 

Many authors of primary readers have assumed there is a close 
relationship between frequency of use and difficulty of learning, and 
have used frequency lists as the basis for textbook construction with 
little or no regard to the intrinsic difficulty of learning the words. 
As a result teachers find primary readers do not give sufficient 
repetitions of the more difficult words to insure permanent learning, 
and the vocabulary burden is too heavy for the average child. The 
elementary curriculum is largely based on the theory of difficulty, 
i.e., as the child matures he is moie and more capable of mastering 
increasingly difficult material, yet primary readers are not constructed 
on this basis, That there is practically no relationship between fre¬ 
quency ot use and difficulty of learning is shown by the correlations 
in Table 4, part 3 Correlations between Tests I, II, and III and 
Gates’ list indicate a negligible relationship. Gates* list, used widely 
as a basis for constructing primary refiding material, does not indi' 
cate in any way the order of difficulty, and reading material based 
only upon frequency lists does not take care of the difficulty of learn¬ 
ing The correlation between Thorndike*s list and Test III gives 



LESTER R. WHEELER 


195 


a low negative correlation which indicates a slight reverse order 
between frequency and difficulty There appears no relationship 
between Test III and Wheeler and Howeirs frequency list of 
vocabularies of primers and first readers, and a negligible negative 
correlation between Test III and Fitzgerald’s list which is compiled 
from children’s letters vi^ritten outside of school. A low positive 
correlation is found between Test III and Gross’ frequency list of 
vocabularies of primers, and a low negative relationship appears 
between Test III and Horn’s basic writing vocabulary, indicating 
a slight inverse relationship between difficulty of visual recognition 
and frequency of spelling usage. There is apparently no relation 
between difficulty of learning and the vocabulary of children entering 
the first grade as compiled by the International Kindergarten Union 
List. Summarizing the compaiisons of our lists with these frequency 
lists, we find five positive and five negative correlations. The range 
of positive correlations is from 02 to .32 with an average of 12, 
and the range of negative correlations is from —.06 to —.35 with 
an average of —19, indicating no definite positive relationship 
between our difficulty lists and these seven frequency lists This is 
further substantiated by an analysis of the P£’s 

A comparison of other difficulty lists with frequency lists is given 
in Table 4, part 4 The correlation between Rickard’s list, which 
IS based on difficulty, and M, D Horn’s list, based on frequency, 
gives a low positive correlation The correlation of Rickard’s list 
with Gates* frequency list indicates a marked relationship, but this 
correlation loses some of its significance when we critically analyze 
Rickard’s technique and method of study. The correlation of Wiley’s 
list, based upon number of errors, with Gates* frequency list shows 
a negligible positive correlation; Wiley’s list compared with Thorn¬ 
dike’s shows a negative negligible correlation. A critical analysis of 
these four correlations fails to give evidence that there is a cloi>e 
relation between difficulty and frequency, and substantiates the pre¬ 
vious comparisons. 

Table 4, part 5, shows the correlations of Tests I, II and III 
with other studies that are based on difficulty of learning. The cor¬ 
relations of Tests I, II and III with Rickard’s list is fairly high 
and increases from .52±:.06 to 57±.06. Comparisons with Wiley’s 
list also shows a positive relationship, the highest with Test III. 
It is unfortunate there is a small number of words common to both 
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lists, and the large PE detiacts frona the significance of the correla¬ 
tion of Tests I and II with Wilcy*s list. It seems evident that, legaid^ 
less of what constitutes the difficulty of learning, these three investi¬ 
gations have succeeded, in a way, in dcteimining a difficulty innk of 
the words, even though appioaching the problems by diffeient 
methods, there is a closer coirelation of our list with other difficulty 
lists than with the fiequency lists studied. Also these coi relations 
seem to substantiate our pievious conclusion that in gcncial the 
relative rank of the words is probably not greatly affected by 
methods of teaching. Fiom a study of all the conelatjons it seems 
that studying relative difficulty thiough a contioiled leaining situa¬ 
tion is probably a better technique than the methods previously 
employed 

The value of a study of this type is largely determined by its 
practical applications It is however, only a sampling, or the be¬ 
ginning of the problem; we hope it may be extended to include a 
largei number of words and developed into a compiehensive, basic 
vocabulary ranked according to difficulty This study agices with 
other investigators in indicating that word lists based on fiequency 
of use are not ranked according to difficulty of learning. Such an 
eironcous assumption has caused writers to ignore the intrinsic diffi¬ 
culty of vocabularies in the construction, of readers, tests, and read¬ 
ing materials for the lower grades. Wc believe that frequency and 
difficulty may be combined In the construction of leading matciials 
Research on problem cases clearly indicates that vocabulary difficulty 
IS one of the major factors causing reading problems. The difficulties 
of reading might be materially reduced by controlling the repetitions 
in the running words and increasing the number of new words 
according to the intrinsic difficulty of learning rather than idying 
only upon frequency of use This is an urgent and important task 
for research workers to consider* Teachers are fast recognizing tlic 
inefficiency of much of our present reading program, and arc looking 
forward to a change in methods, or in reading materials, that will 
help them eliminate some of the present obvious difficulties. 

Summary 

1 The majority of studies have been based on the frequency of 
use among children rather than on intrinsic difficulty of the words. 

2. Many educators and textbook publishers have assumed that 
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the words most frequently used by children are the easiest to learn. 

3 Experiments indicate that there arc a numbei of factors which 
affect the difficulty of learning a primary vocabulary. 

4 This investigation is the first which attempts to control the 
frequency of exposures of words and whicli teaches primary vocabu^ 
larv through a directed free-play activity. 

5 The results of this investigation show that the expeiimental 
group of children, taught through play, learn the vocabulary much 
faster than children taught by the regular school-ioom methods. 

6 Although methods of teaching affect the rate of learning; tliey 
do not seem to matermlly affect the relative difficulty of learning 
the woids, as indicated by the high conelations between the experi¬ 
mental and contiol groups. 

7 1 There is also a high con elation between the i dative ranking 
of the words at the beginning of the experiment and at the end of 
10 and 20 days 

8. Theie seems to be no significant positive correlation between 
our list based on difficulty of learning and lists compiled on the basis 
of frequency of use 

9, The correlations of other studies, based on difficulty of learn¬ 
ing, with frequency lists also indicate a low con elation, 

10 Theie is a highei correlation between our list and other in¬ 
vestigations of difficulty ranking than between our list and frequency 
lists, which further substantiates the conclusion that words most 
commonly used may or may not be the easiest for piimary childicn 
to learn 

] 1 There needs to be further reseaich to compile more extensive 
difficulty rankings which may be used as a basis for the construction 
of children’s reading materials. 
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THE INFLUENCE OF MONTH OP BIRTH ON THE IN- 
TELLIGENCE TEST SCORES OF ADULTS* 

JVashington, D, C 


H N. Fialkin and R. O. Beckman 


Studies of the relationship of month of birth and intelligence have 
assumed two forms, depending upon the criterion accepted as the 
measure of intelligence, The most recent work has utilized eminence^ 
as judged from TVlio's Who in America, American Men of Science, 
etc,, as an indication of intelligence. The majority of the studies 
have, however, been based on intelligence test scores as direct meas¬ 
ures of intelligence Comparisons of the data accumulated in this and 
other studies will be limited to work based on actual test scores 

All work of the latter type which has hitherto been reported has 
been based on tests administered to children. The mpst extensive of 
these studies arc those of Pintner in 1931, based on +,925 test scores, 
and of Pintner and Forlano in 1933, based on 17,502 scores The 
latter definitely sliowed that month of birth is a factor in the in¬ 
telligence test scores of children The present study is based on 
the test scores of 3,189 adults and makes possible a comparison of the 
results observed with children and those observed with adults. 

The test scores utilized in' this work were obtained from the case 
records of clients of the Adjustment Service of New York City, a free 
counseling service for adults which operated for 16 months. The 
tests used as diagnostic devices were the Pressey Senior Glassification 
and Verification Tests, accepted as educational achievement tests and 
as indirect indicators of general intellectual capacity. The test scores 
weie expressed in the records in. teims of sigma ratings, on the basis 
of the established norms, and are presented as sigma ratings in this 
report. Since the norms for men and women differed, and since case 
records for men weie far more common than tJiose for women, the 
study was based on the ratings of men only The fact that a large 
number of the women failed to record the date of their birth was 
also a factor in the decision to limit the study to men* 


♦Received in the Editorial Office on July 13, 1937. 
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Statistics published by the Adjustment Service levcalcd that 
Pressey test ratings were available for 5,717 men. In older to 
obtain both the month of birth and the latings of these men it was 
necessary to examine the individual case lecords. Since the lecords 
were filed by case number, iirespcctive of sex, the procedure adopted 
was to examine every case record, beginning with case number one 
and proceeding numerically, tabulating the test latings only for 
men whose birth date was also available The tabulation Wiis com¬ 
pleted with 3,189 ratings which satisfied the above requirements. 
The method of selecting cases establishes month of birth as the only 
factor which could be of influence in the distributions of sigma rat¬ 
ings obtained for each month, 

Compaiing the 5,717 test ratings available and the 3,189 which 
were used m the study shows the smaller numbei to be a fair sample 
of the test ratings of all the men tested at the Adjustment Service 

A word of elaboiation concerning sigma ratings, also known as 
standard scores, is appropriate since the r«atings used by tlie Adjust¬ 
ment Service difteied somewhat from those commonly employed, 
Sigma ratings are raw scores which have been converted into com¬ 
parative scores, They are expressed in terms of the standard devia¬ 
tion of the distribution of scores and represent the difleience between 
specified raw scores and the mean accomplishment of the group ex¬ 
amined The ratings usually employed vary from 0 (indicating an 
accomplishment equ«il to the average performance) in both a posi¬ 
tive and negative direction, A scale ranging from 0 to 2.5 sigmas 
IS generally sufficient to describe the iiccomplishmcnt of the gioup 
tested, since a rating of plus 2.5 sigmas is above that of 99.4 per 
cent of the population, and that of minus 2.5 sigmas above that of 
only 0 6 per cent 

The ratings used by the Adjustment Service differed from those 
commonly employed, in the fact that ail ratings were expressed in 
positive terms. This was accomplished by setting 0 at minus 2,5 
sigmas and 10 at plus 2,5 sigmas, the intcivals between these ex¬ 
tremes being expressed as the number of sigma thus extended fiom 
minus 2.5 sigmas to minus 2 0 sigmas The mean of the general 
population is, in this terminology, at 5 0 sigmas. 

The skewed distribution of the latmgs shown in Table 1 is due 
to the selected character of the persons who took advantage of the 
services offered by the Adjustment Seivice. A dispioportionatcly 
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TABLE 1 

ZOMPARATIVE DlSTRIRUTION OF RATINGS OP 5,717 MEN AND QF SAMPLE USED 




Total 

Number 

cases 

% 

Sample of 3,189 cases 
Number % 

lat 

sigmn 

0 

_ 

0 

, — 

2nd 54 

9igma 

28 

0 5 

12 

04 

3rcl 

sigma 

108 

1 9 

50 

16 

4th Yi 

sigma 

362 

63 

197 

62 

5th Yt 

stgma 

673 

11 8 

379 

11 9 

£th ^ 

sigma 

917 

16 0 

S2« 

16 5 

7th Yi 

sigma 

1070 

18 7 

620 

19 5 

8th Yi 

sigma 

953 

16 7 

497 

15 6 

9th 54 

sigma 

1310 

22 9 

725 

22 7 

0th 54 

sigma 

296 

52 

183 

57 



5717 

100 0 

3189 

100 1 

Mean score 


6 60 54 sigmas 

6 61 5^ sigmas 

3t deviation 


178 54 sigmas 

1 78 5^ sigmas 


large percentage of the clients weie fiom clcncal and piofcssional 
fields of woik, and the group as a ^v’l^ole possessed more than the 
average amount of foimal schooling, 

On comparing the mean test scoies of children boin in the various 
months of the yeai, Pmtner, 1931, and Pintner and Forlano, 1933, 
found that in general the means of the cold months tended to be 
lower than those of the warm months. Although it was impossible 
in the first of these studies to establish definitely reliable differences 
between the months of the vaiious seasons, the mciease m the number 
of cases involved in the second study made it possible to establish 
the difference between winter and all other seasons as reliable The 
difficulty encountered by all workeis on the subject has been the 
fact that tlie absolute difteiences observed have been small The 
difference between the month with the highest mean and that with 
the lowest was, in both the above studies, less than 3 IQ points 
Large numbers of cases have been lequired to prove the leliability 
of the diffeiences found. 

The results obtained from the piesent study of the scores of adults 
in general confiim and agree with those obtained with children 
WoiIcing with a scale langing from 1 to 10 only, instead of the 
extended IQ scale, the observed difteiences appeal at fiist glance to 
be paiticulaily small Although it has in most cases been impossible 
to prove that the observed diffeiences aie leliable, the fact that similar 
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differences were found in tUiee scpaiate studies will be the basis of 
the argument tliat the differences are real. 

Tile lowest mean rating was shown by adults born in February, 
the highest by those born in September. The absolute difference be¬ 
tween these means is 0.37 sigmas. The means and standard 
deviations for the individual months appear in Tabic 2. 

Ranking the months in order of decreasing means and comparing 
with the ranking of the months shown by PIntner, 1931, and Pintner 


TABLE 2 

Mean Ratings of Adults by Month of Birth 


MontU 

Mean 

SD Number 

J anil ary 

6 61 

1.80 

275 

February 

6.39 

1.69 

277 

March 

6.59 

1.78 

281 

April 

6 64 

1.84 

240 

May 

6.73 

176 

255 

June 

6.69 

179 

274 

July 

6.67 

1.82 

292 

August 

6 56 

1.76 

262 

September 

6.76 

1.6S 

256 

October 

6 69 

1.75 

263 

November 

6.50 

1.71 

244 

December 

6.62 

1.79 

270 


^ 

__ 

—. 

Total 

6 61 

1.78 

3,189 

TABLE 3 

RAr^Ks OF Months in Pimtnbr’s, Pintner and Forlano’s, 

AND THE Present 


Study 



Month 

Pintner Pintner-ForUno 

Present study 


January 

11 

11 

7 

February 

10 

12 

12 

March 

9 

9 

9 

April 

6 5 

3 

5 

May 

5 

6 

2 

June 

3 

15 

3 

July 

4 

5 

4 

August 

8 

8 

10 

September 

2 

1 5 

1 

October 

1 

7 

8 

November 

12 

4 

11 

December 

65 

10 

6 

Rho-Pmtner, 

Pintner nnd Foilnno 

535 

Rho-Pintner. 

Present Study 


698 

Rho-Pmtner and Forlnno, Picsent Study 

.617 
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and Forlano, 1933, shows that in the latter study also, February 
was the month with the lowest mean, while Septembei shared the 
highest lankmg with June (Table 3), 

It will be noticed that m general, throughout the three experi¬ 
ments, the warm and particularly the moderate temperature months 
rank higher than the cold months. The ranking of months in the 
study of adults shows a faiily strong relationship with the rankings 
obtained in the two studies with children The agreement in rank 
between the monthly means of adults and of children is, in fact, 
greater than that found between the means obtained in the two 
studies With cliildien. The effect of month of bnth on intelligence 
IS reflected in the study of adults as well as of diildien 
Blonsky, in 1929, reported that when he grouped the IQ'% of 453 
tested childien according to the time of the year m which they were 
born, the mean of those born m spring exceeded those for children 
born in other seasons, particularly those born in wintei, Pintner 
m 1931 compared the means for the seasons of birth of his 4,925 
cases and although he found that the mean for spring exceeded that 
for winter and autumn it was of tlic same magnitude as that for 
summer. The greatest difference, that between spring or summer 
and winter, did not, however, prove statistically significant. He 
points out that Blonsky failed to give sufficient data to peinut the 
application of the test of significance to the differences he cited. The 
Pintner-Forlano 1933 study once again showed that the means of 
spring exceeded that of all other seasons Table 4 shows the means 


TABLE 4 

Means or the Seasons 



Blonsky 

Pintner 

Pintner-Forlano 

Piesent study 

Spring 

84 3 

97 20 

102 35 

6 69 

Summer 

81 5 

97 20 

102 06 

6 66 

Autumn 

81 3 

97,10 

101 S3 

6 58 

Winter 

80,1 

95 95 

100 65 

653 


of the foui seasons foi the above cited expeiiments and foi the pres¬ 
ent study. (Spring: Apnl-Jtme, Summer. July-Septembcr, Au¬ 
tumn’ Octobei-December, Wintei: January-March) 

In each of the four studies the trend is, in genetal, the same. 
Although the difference between spring and winter is only 1.80 
times Its standard error m the present study, and only 1.74 times 
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its Standard error m the Plntner study, the fact that the mean o^ 
spring exceeds that of winter in each study lends significance to 
the observed diflferences. Moreover, the difference was shown to 
be definitely reliable m the 1933 study. 

The importance of the fact that the results of several analogous 
experiments all tend in the same direction may be illustrated by 
R. A. Fisher's chi-squaied method for obtaining a combined proba¬ 
bility from individual tests of significance* Even if we limit the 
discussion to the two studies in which sufficient data were supplied 
but which failed to yield conclusive pi oof of the existence of a 
difference between spring and winter, an appreciable increase in 
the probability of such difference can be shown by this method. 
Calculating a combined probability from the inconclusive proba- 
hilities indicated by 1.80 and 1.74 times the standard error of the 
difference in the individual studies results in a probability which 
indicates that the true difference exceeds 2 times its standard error— 
considered a reliable difference by Fisher, Adding to this the fact 
that Blonsky's data weie omitted from the above consideration and 
that the difference had been definitely shown to be reliable in the 
more extensive study lends assurance that the difference could in 
each study have been established as real if the number of cases had 
been sufficiently Increased. 

Seasons are rather unsatisfactory terms if we try to think of 
variations in intelligence in relation to variations in temperature. 
Months of moderate temperature occur both in spring and autumn, 
and autumn includes months of temperatures varying from mod¬ 
erate, as October, to markedly cold, as December, Selecting 
December, January, February and March as the coldest months of 
the year—based on mean temperatures in New York State—and 
April, May, September, and October as the most moderate months 
we can predict some degree of difference in favor of the moderate 
months from the fact that three of the four coldest months oc¬ 
curred m our previous classification ^'Winter/* How will the 


TABLE 5 

Means of Moderate Months Compared with Those or Cold Months 



Fintnei 

Pintnci-Forlano 

Present 

Moderate 

97,6 L 

m z9 

6,68 

Cold 

96,11 

100 79 

6.55 

Ratio 

2 37 

4.06 

1,72 
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difference between the means for cold and moderate months com¬ 
pare with that obseived between spring and winter (Table 5)? 

The absolute diffeiences between moderate and cold months are 
m two of three studies slightly inferior to those found between 
winter and spring. The ratios of these differences to their standard 
errors are in general, however, of about the same magnitude as 
those shown for spring and winter. Considered individually, the 
differences obseived in the Pintner study and the study of adults are 
not conclusive. By the logic previously postulated we can attach 
leliability to the difterence observed in each of the experiments A 
difference then exists between the intelligence scores of persons born 
jn moderate months and those boin m cold months, as well as 
between those born in spimg and those born m winter. 

Conclusions 

Month of birth has been shown to be a factor in the intelligence 
test scores of children. This study shows that this factor is also 
operative in influencing the test scores of adults. 

Both children and adults who were born in spring score higher 
than those boin in winter. In general, those born in months cif 
moderate temperatuie are superior to those born in cold months. 

Although month of birth has been established as a factor in intel¬ 
ligence test scores, it is a factor of but slight effect. The greatest 
difference obseived, that between the means of two individual months, 
is less than 3 IQj and in this study, in terms of sigma ratings, less 
than 0 5^ sigmas. 
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AN INVESTIGATION OF CONDITIONING IN CATS TO 
MULTIPLE STIMULI*! 

Departments of Psychology, Columbia University and Brooklyn College 


Charles Nelson Winslow, Robert Kantor, Carl J. Warden 


It may be open to question as to whether the phenomenon of con¬ 
ditioning the authors are about to report should be entitled ‘‘higher 
order conditioning” because of a point of departure from the usual 
higher order conditioning technique The unconditioned stimulus 
of food was employed as a means of direct recnforccment witli con¬ 
ditioned stimuli beyond the first or "primary,” which is contrary to 
the procedure described by Pavlov* Later in this paper the authors 
would like to bring up again for discussion the criteria of higher 
order conditioning and the delimitations of the concept. For the 
time being they will avoid the use of the term. 

Pavlov and his associates (7) reported that they were unable to 
establish higher order conditioned responses beyond the third order. 
Finch and Culler (5) believe, however, that the failure of Four- 
sikov (7), a co-worker of Pavlov, to obtain conditioned responses 
beyond the third order was probably due to lack of adequate motiva¬ 
tion in the animal. After having reached the fifth oidei with shock 
applied to the paw of the dog as the unconditioned stimulus, they 
concluded* "There is every indication that we might pioceed in¬ 
definitely to still higher orders. There is every reason to believe 
that higher older conditioning by this method is limited only by 
the number of available stimuli.” 

The method followed by the authors m establishing conditioning 
to multiple stimuli in cats was the motor alimentaiy conditioning 
method of Dvvorkin (2, 3, 4), in which the animal secures food upon 
raising the lid of a food box A similar method was used by Ten 
Cate (8) m conditioning cats to various auditoiy and visual stimuli. 

♦Received m the Editorial Office on July 22, 1937 
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The unconditioned stimulus was food, and the response going to the 
food box and raising the lid to obtain the food 

The apparatus consisted of a large wooden enclosure (Figuic 1) 



FIGURE 1 

Diagram of tub Condi noNiNO Apparatus 
Parts of the apparatus are labelled as follows! //—door of enclosure, 
S —food box and leader, C —bell and buzzer, D —red light, E —tubing for 
gust of air, F—switches for controlling visiml and auditory atiinuh 

413^x31^^x31 inches, insulated with one-inch fiber board to re^ 
duce sounds from the outside. The entrance door with its glass 
partition opened from one side. In front of the dooi was placed 
a one-way screen to shield the experimenter. A 2S-watt bulb in 
the top of the enclosure supplied the illumination A monel metal 
leader connected the food box with the top of the enclosure and 
thiough this food was dropped by the experimenter after eacli cor¬ 
rect response The lid of the food box had a protruding edge at 
the front which reciuired first a downward and then an upward and 
forward movement of the cat^s head. The devices for producing 
the five stimuli used in the course of the investigation were placed 
on the inside walls of the enclosure They were (^/) electiic bell, 
located at the right and just above the food box; (/;) electric buzzer, 
side of the bell, (c) red light, at the left and just above the food 
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box, {d) the light foi the enclosure, which was extinguished to 
produce a conditioned stimulus; and {e) rubber tubing, which led 
to an aperture two inches above the floor in the end of the enclosure 
opposite the food box, so placed that it possible to blow a gust 
of air onto the cat in almost every part of the enclosure. Electrical 
switches for control of the auditory and visual stimuli were coU' 
veniently placed outside on top of the enclosure. The apparatus 
was situated m a quiet and darkened room of the laboratory, about 
40 feet from the living quarters. 

The experimental situation provided two possible forms of incor¬ 
rect behavior in the animal, in view of the fact that it was un- 
restiained in its movements within the enclosure. These were: 
(a) failure to go to the food box and raise the Iid when the con¬ 
ditioned stimulus had been presented, and (Z>) going to the food box 
and raising the hd when the conditioned stimulus had not been 
presented One would say that the unconditioned stimulus was 
constantly present as a force, and in the hungry cat would produce 
a considerable amount of ''undischarged tension,'^ to use Lewin’s 
expression, which would predispose it to go to the food box when 
the conditioned stimulus was absent. To limit tlie animal’s going 
to the food box only when and if the conditioned stimulud has been 
presented is a moie difficult situation than has usually been involved 
In conditioning work with animals. 

Tlie stimuli were presented in several different sequences with 
different animals in order to study possible effects of association of 
various pairs of stimuli m the senes One animal, for example, 
was first given bell, second, light of the enclosure extinguished, 
third, blast of air, fourth, red light; fifth, buzzer Another animal 
leceivcd the five stimuli in the sequence bell, buzzer, light of en¬ 
closure extinguished, air, and red light 

Ten trials were given at each experimental period daily The 
time interval between stimuli was varied from 5 to 30 seconds to 
prevent temporal conditioning. The interval betiveen the condi¬ 
tioned stimulus and the unconditioned stimulus was 5 seconds. A 
first conditional stimulus was separated from a second conditioned 
stimulus by 6 seconds, when the association between two stimuli was 
being formed. The criterion for the establishment of conditioning 
to any one stimulus was 30 consecutive responses, viz, no failures to 
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respond to the stimulus and no lesponses without the stimulus being 
presented. When the association between a new and an old condi¬ 
tioned stimulus was being formed to effect transition to the new, 10 
consecutive correct responses to the new stimulus and none to the 
old seived as the criterion for giving the new stimulus alone. The 
necessity for providing motivation for the animal as it was being 
conditioned to each new stimulus m such mannci caused the experi¬ 
menter to present food after the cat had responded to the new 
stimulus This diicct recnforcemcnt was the departure from the 
usual procedure in higher order conditioning, referred to earlier m 
the paper. 

The five cats employed as subjects ranged in age from six months 
to fifteen months They were kept hungry for 2+ hours preceding 
each senes of trials, but during this time had access to water and 
milk. Pieces of salmon were used for the unconditioned stimulus, 
and were dropped by the experimenter into the pipe leading to the 
food box To facilitate training at this point, the cover was re¬ 
moved at first, the cat simply learning to put its liead Into the food 
box to eat After the animal did riiis with agility, the lid was 
restored, and IS minutes a day for 7 to 14 days was spent in get¬ 
ting tile cat accustomed to raising the lid* At first the experimenter 
by means of a string attached aided the animal in lifting the lid 
when it put its nose underneath to make the upward and forward 
movement. This proved to be a successful preliminary adaptation 
for all five animals, which were then ready for training with the 
conditioned stimuli. 

The results for the five cats appear in Tables 1, 2, 3, 4, and 5, 
respectively. The second column in each tabic indicates the condi¬ 
tioned stimulus or the conditioned stimulus pairs employed in each 
two-day experimental period. The third column shows the number 
of responses to the conditioned stimulus as the numerator of a frac¬ 
tion, placed over the number of trials given as the denominator. 
Where stimulus pairs appear, the numerator indicates the number 
of responses to the first conditioned stimulus, i e., the new stimulus 
that IS being introduced during the process of transition. The fourth 
column shows the number of times within each experimental pciiod 
that the animal went to raise the lid of the food box when no con- 
dititioned stimulus had been presented. 
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TABLE X 

Showing Results for Cat No, 1 with Each Conditioned Stimulus 


Two-day testing 
period 

Conditioned stimuli 

No« responses 
without 

No Correct conditioned 
responses stimulus 

1 

bell 

10/19 

5 

2 

bell 

12/20 

4 

3 

bell 

7/20 

4 

4 

bell 

18/20 

2 

5 

bell 

18/20 

2 

6 

bell 

19/20 

2 

7 

bell 

19/20 

1 

S 

bell 

20/20 

0 

9 

bell 

20/20 

0 

10 

bell 

17/17 

0 

11 

buzzer and bell 

0/20 

0 

12 

buzzer and bell 

11/20 

0 

13 

buzzer 

5/10 

0 

1+ 

buzzer and bell 

10/20 

0 

IS 

buzzer and bell 

H/20 

1 

16 

buzzer and bell 

1/20 

3 

17 

buzzer and bell 

12/20 

9 

18 

buzzer and bell 

6/20 

3 

19 

buzzer and bell 

20/20 

10 

20 

buzzer 

20/20 

12 

21 

buzzer 

19/20 

12 

22 

buzzer 

20/20 

11 

23 

buzzer 

20/20 

11 

24 

buzzer 

20/20 

S 

25 

buzzer and bell 

10/10 

10 

26 

buzzer 

18/20 

3 

27 

buzzer 

20/20 

0 

28 

light and buzaer 

6/20 

5 

29 

light and buzzer 

16/20 

7 

30 

light 

20/20 

7 

31 

light and buzzer 

7/20 

0 

32 

light and buzzer 

7/10 

3 

33 

light 

19/20 

3 


These results for individual animals are summarized !n Table 6, 
which shows the number of trials requiied for conditioning to each 
stimulus alone in the senes. Table 7 supplements Table 6 by show¬ 
ing the number of trials lequired to reach the norm of 10 consecutive 
correct responses to the new stimulus when the new and the old 
were associated. The averages from Tables 6 and 7 combined to- 
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TABLE 2 


Showinu RrsuLrs with Cat No. 2 with Each CoNomoNfiD Stimulus 


Tvvo-day testing 
period 

Conditioned stimuli 

No. collect 
responses 

No 1 espouses 
without 
conditioned 

stimuliia 

1 

bell 

i6/20 

6 

2 

bell 

20/20 

2 

3 

bell 

20/20 

0 

4 

bell 

10/10 

0 

5 

buazcr nnd bell 

3/20 

0 

6 

buzzer and bell 

18/20 

0 

7 

buzzer and bell 

10/10 

0 

S 

buzzer 

9/tO 

0 

9 

buzzer and bell 

14/20 

0 

10 

btuzer 

4/10 

0 

11 

biiZzer and bell 

S/20 

6 

12 

bu/zer and bell 

11/20 

3 

13 

buzzer and belf 

3/20 

1 

14 

bu^zcr and bell 

4/20 

0 

IS 

btuzer and bell 

6/20 

0 

16 

buzzer and bell 

4/20 

0 

17 

bu/zer and bell 

3/20 

0 

18 

buzzer and bell 

3/20 

0 

19 

buzzer and bell 

5/20 

0 

20 

biuzer and bell 

S/20 

4 

21 

buzzer and bell 

4/20 

0 

22 

buzzer and bell 

2/20 

0 

23 

buzzer and bell 

18/20 

0 

24 

buzzer 

20/20 

2 

25 

buzzer 

10/10 

0 

26 

light and buzzer 

8/20 

0 

27 

light and buzzer 

17/20 

0 

28 

light 

19/20 

3 

29 

light 

20/20 

4 

30 

light 

20/20 

1 

31 

light 

20/20 

0 

32 

air and light 

8/20 

11 

33 

air and light 

10/20 

2 

34 

air and light 

9/20 

12 

35 

air and light 

11/20 

2 

36 

air and light 

18/20 

0 

37 

air and light 

10/10 

0 

38 

air 

20/20 

1 

39 

air 

20/20 

0 

40 

air 

20/20 

0 

41 

air 

20/20 

0 

42 

red light and air 

10/20 

3 

43 

red light and air 

18/20 

2 

44 

red light nnd air 

10/10 

0 

45 

red light 

15/20 

0 

46 

red light 

19/20 

1 

47 

red light 

30/20 

0 
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TABLE 3 

Showing Results for Cat No 3 with Each Conditioned Stimulus 


Twu'day testing 
period 

Conditioned stimuli 

No correct 
responsGB 

No. responses 
without 
conditioned 
stimulus 

1 

bell 

10/16 

5 

2 

bell 

17/20 

4 

3 

bell 

19/20 

2 

4 

bell 

17/20 

1 

5 

bell 

18/20 

3 

6 

bell 

8/10 

0 

7 

bell 

20/20 

0 

8 

bu7zer and bell 

5/20 

1 

9 

buzzer and bell 

10/20 

4 

10 

buzzer and bell 

6/1S 

0 

11 

buzzer and bell 

10/10 

0 

12 

buzzer 

16/20 

0 

13 

buzzer and bell 

4/20 

5 

14 

buzzer and bell 

10/20 

3 

15 

buzzer and bell 

4/20 

5 

16 

buzzer and bell 

5/20 

2 

17 

buzzer and bell 

10/10 

0 

18 

buzzer 

11/20 

0 

39 

buzzer and hell 

10/10 

0 

20 

buzzer 

17/20 

1 

21 

buzzer 

8/10 

0 

22 

buzzer and bell 

10/17 

3 

23 

buzzer and bell 

17/20 

3 

24 

buzzer and bell 

8/20 

2 

25 

buzzer and bell 

10/10 

0 

26 

buzzer 

18/20 

1 

27 

buzzer 

20/20 

1 

28 

buzzer 

10/10 

0 

29 

light and buzzer 

10/20 

5 

30 

light and buzzer 

18/20 

0 

31 

light 

20/20 

3 

32 

light 

20/20 

2 

33 

light 

20/20 

2 

34 

light 

20/2€ 

0 

35 

light 

20/20 

0 

36 

air and light 

7/20 

5 

37 

air and light 

8/15 

2 

38 

air and light 

9/20 

0 

39 

air and light 

4/17 

0 

40 

air and light 

7/ZO 

0 

41 

air and light 

16/20 

0 

43 

air 

16/20 

0 

43 

air 

20/20 

2 

44 

air 

20/20 

0 

45 

red light and air 

12/20 

2 

46 

red light and air 

14/20 

1 

47 

red light and air 

10/10 

0 

48 

red light 

20/20 

0 

49 

red light 

16/16 

0 

50 

red light 

20/20 

0 
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Showing Results 

TABLE 4 

FOR Cat No. + with Each 

Conditioned 

Stimulus 

Two-day testing 

No. correct 

No. responses 
without 
conditioned 

period 

CondUioned stimuli 

responses 

stimulus 

1 

bell 

12/20 

10 

2 

bell 

H/20 

7 

S 

bell 

15/20 

S 

4 

bell 

14/20 

4 

5 

bell 

9/20 

6 

6 

bell 

15/20 

2 

7 

bell 

12/20 

2 

8 

bell 

12/20 

2 

9 

bell 

7/20 

4 

10 

bell 

fi/20 

2 

u 

bell 

12/20 

4 

12 

bell 

7/10 

5 

13 

30 il»y imcrvttl doiiRg piegnoncy 

bell 9/20 

1 

13 

bell 

13/20 

2 

15 

bell 

14/20 

2 

16 

bell 

17/20 

5 

17 

bell 

18/20 

0 

18 

bell 

11/15 

1 

19 

bell 

15/20 

0 

20 

bell 

13/20 

0 

21 

bell 

11/15 

3 

22 

bell 

15/20 

7 

23 

bell 

20/20 

2 

24 

bell 

20/20 

0 

25 

light and bell 

10/20 

3 

26 

light and bell 

10/10 

0 

27 

light 

20/20 

0 

28 

light 

20/20 

0 

29 

light 

10/10 

0 

30 

air and light 

15/20 

2 

31 

air 

20/20 

2 

32 

air 

20/20 

0 

33 

ail 

10/10 

0 

34 

red light and air 

17/20 

3 

35 

red light and air 

19/20 

1 

36 

red light 

20/20 

2 

37 

red light 

20/20 

0 

38 

buzzer and red light 

7/15 

0 

39 

buzzer and red light 

18/20 

0 

40 

buzzer and red light 

18/20 

0 

41 

buzzer 

20/20 

0 

42 

buzzer 

20/20 

0 

43 

buzzer 

10/10 

0 
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TABLE 5 

Showing the Results for Cat No S with Each Conditioned Stimulus 


Two-day testing 
period 

Conditioned atimuli 

No responses 
without 

No correct conditioned 
responses stimulus 

1 

buzzer 

5/12 

3 

2 

buzzer 

8/20 

3 


biiz7er 

7/20 

3 

4 

buzzer 

1/13 

0 

5 

buzzer 

12/20 

2 

6 

buzzer 

13/20 

1 

7 

buzzer 

14/20 

3 

S 

buzzer 

14/20 

6 

9 

buzzer 

13/20 

4 

10 

buzzer 

12/20 

0 

11 

buzzer 

7/20 

1 

12 

buzzer 

11/20 

1 

13 

buzzer 

10/20 

0 

14 

buzzer 

12/20 

0 

15 

buzzer 

10/17 

0 

16 

buzzer 

17/20 

1 

17 

buzzer 

10/15 

1 

18 

buzzer 

20/20 

3 

19 

buzzer 

20/20 

0 

20 

buzzer 

10/10 

0 

21 

light and buzzer 

8/16 

1 

22 

light and buzzer 

10/20 

0 

23 

light and buzzer 

9/20 

4 

24 

light and buzzer 

10/20 

0 

25 

light 

20/20 

0 

26 

fight 

20/20 

0 

27 

air and light 

11/20 

0 

28 

air and light 

15/20 

4 

29 

air and light 

10/10 

0 

30 

air 

20/20 

s 

31 

air 

20/20 

4 

32 

air 

20/20 

0 

33 

bell and air 

14/20 

6 

34 

bell and air 

15/20 

0 

35 

bell 

20/20 

2 

36 

bell 

20/20 

0 

37 

red light and bell 

12/20 

0 

38 

red light and bell 

18/20 

1 

39 

red light 

20/20 

2 

40 

red light 

20/20 

0 

41 

red light 

10/10 

0 
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TABLE 6 

Showing the Number of Triais Required hy Each Cat tor Comditionino 
TO Each Stimulus PREsrNrcD Aione in tup Series 


Cat 

I II 

StimiiU 

III 

IV 

V 

1 

195 150 

40 



2 

70 SO 

80 

80 

60 

3 

126 120 100 

60 

56 

4 

+60 50 

50 

40 

50 

5 

367 40 

60 

40 

SO 

Average 

344 82 

66 

55 

54 


TABLE 7 




Showing the Number or Trials Required dy Each Cat to ErrEcr Tran- 

$ITIQN FROM 

AN Old to a New Stimulus when Stimuli! Are Paired 



StimiiUis pairs 



Cat 

I and II 

11 and III 

III and IV 

IV and V 

1 

m 

70 




2 

320 

40 

no 


50 

3 

227 

40 

112 


50 

4 

30 

20 

40 


55 

5 

66 

50 

40 


40 

Average 

161 

44 

75 


49 


TABLE 8 

Showing the Total Average Number or Trials Required 
INC TO Each Shmulus 

roR 

Condition- 

Stimulus 

I 

U III 

IV 

V 

No trials 

244 

243 110 

130 

103 


getliei in Table 8 give the total number of trials rcquiied to obtain 
conditioning to each of the five stimuli Cat No, 1 died after it had 
been conditioned to three of the five stimuli 

The results in geneial show that conditioning the animal to the 
first or stimulus prepared it for conditioning to all the 

other stimuli which followed, as is dcmonstiatcd by the compara¬ 
tively few trials needed to establish conditioning to each new 
stimulus. This finding would substantiate the theory that condi¬ 
tioning is a general modification of the oiganism as a whole, and 
not the modification of a paiticiilar set of neurones. 
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That the number of tuals required m passing from the older con¬ 
ditioned stimulus to the new conditioned stimulus is in part a func¬ 
tion of what those stimuli arc is levealed in the results Cats Nos. 
1, 2 , and 3 which were given Bell and Buzzer as the first two 
stimuli required an average of 236 tiials to effect the transition from 
the first stimulus to the second in the same sense modality^, compared 
with an average of 48 trials for cats Nos 4 and 5 which received 
the sound of the buzzer as the first stimulus, and the light of the 
enclosuie extinguished as the second, two stimuli from different sense 
modalities. In the later transitions wheie a disproportionately large 
number of trials was required, tempoial conditioning was the cause, 
and had to be broken down befoic the experimenter could continue 
with the conditioned stimuli. 

In the earliest stage of conditioning, going to the food box and 
raising the lid when the conditioned stimulus had not been given 
occur!ed frequently. This form of incoirect lesponsc disappeared 
later than the othei type, that of failure to respond when the con¬ 
ditioned stimulus had been given There was a marked tendency 
foi the former type to appear when the cat was receiving the pairs 
of associated stimuli. Signs of temporal conditioning were par¬ 
ticularly apparent at these times, and were not present until condi¬ 
tioning to the primary stimulus was almost established. This is 
further support for the authors’ contention that conditioning the 
animal to the piimaiy stimulus prepared it foi more rapid condi¬ 
tioning to any subsequent stimuli, time being one of them 

The behavior of the animals between trials underwent a matked 
change with the progress of conditioning. In the early stages the 
cats would frequently wash, sciatch at the walls of the cnclosuie, 
and show considerable lack of orientation to the food box. When 
the conditioned stimulus was presented, the lesponse, although oc¬ 
curring quite soon, did not occur with the spontaneity that chaiactei- 
ized It in the later stages of conditioning By the time conditioning 
was established to the first stimulus each animal was showing an 
objective orientation to the goal between tiials Many times it 
would stand almost motionless at the end of the enclosure opposite 
the food box, gaze fixedly at the box, and then dash foi ward as soon 
as the stimulus had been piesented, Dworkin icpoits that this 
latent period between the stimulus and the iespouse of the cat 
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dropped from 15 seconds to 2 to 5 seconds as conditioning pro¬ 
gressed It frequently happened that an animal wonld make a 
complete circuit of the box following each response, the movement 
ending with the animal facing the box, set for the next response. 

Certain qualitative differences iti the individual animals seem to 
correlate rather closely with the quantitative differences reported. 
Cat No. 5 could be described as liigbly tense and vivacious It was 
very active during the tests, rapidly moving around the enclosure 
between trials, with its tail erect and body alert It was more 
rapidly conditioned than the more phlegmatic ones. The pregnancy 
of cat No. 4, necessitated an mteiruption of 30 days during the 
process of conditioning her to the fiist stimulus. It will be observed 
from Table 4 that after tins interval training was resumed with 
practically no logs m pciformancc as a result of the inactivity. 

In view of the fact that the unconditioned stimulus of food was 
presented with each of the multiple stimuli as a means of direct re¬ 
enforcement, the authois have hesitated to use the term ^higher 
order conditioning^* at all. There can be little doubt that Pavlov 
maintained that the unconditioned stimulus should not be presented 
at all after its use in the establishment of the primary or first order 
conditioned response. He says in this connection: 

With the help of this strong conditioned stimulus (beat of 
metronome) it has been found poadble to give another stim¬ 
ulus with Conditioned properties like the first For if some new 
and more or less neutral stimulus is applied with the metronome 
alone, i e., not at the same time^ piwng food, this new stimulus 
also acquires the character of an alimentary conditioned 
stimulus. Conditioned rellexes established in this manner are 
termed ^^secondary conditioned reflexes*^ The essential condi¬ 
tion is that the flow stlmulua should be withdrawn some seconds 
before the primary stimulus is applied. 

It would seem that failure of Foursikov to establish higher order 
conditioned teflexes beyond the third order was due to the operation 
of extinction of the primary reflex by the time the third order was 
reached In other experiments Pavlov showed that extinction pro¬ 
ceeded rapidly, so that it would be difficult to introduce many higher 
order stimuli before the primary conditioned reflex became extinct. 
Finch and Culler (6) seem to have been aware of the need for re- 
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enf 01 cement with the unconditioned stimulus in establishing condi¬ 
tioned icsponses beyond the piimaiy, in oidei to maintain motiva¬ 
tion in the animai They aigue that they were giving the rcenforce- 
ment indirectly, however, by applying the electric shock to the 
thoias: of the dog, after having fust applied it to the forepaw to 
obtain tlic primary conditioned response of withdrawal of the leg. 
They believe that with the use of such leenfoicement they were able 
to pieserve a constant motivation in the animal Admittedly, the 
authors of the present papei gave the leenforcement directl^^, and in 
that way precluded the possibility of extinction of the conditioned 
response while attempting to establish it to othei stimuli beyond the 
first. 

Although the authois would not aiguc that the conception or 
even the criteiia of higher order conditioning should be changed, 
they would like to emphasize the limitation m higher older coiidi'- 
tioning that without reenforcement in some way with the uncondi¬ 
tioned stimulus, the conditioned response tends rapidly to become 
evtinct 

The authois would conclude foi cats, as have Finch and Culler 
from their woik with clogs, that conditioning can be established to 
many stimuli beyond the first If, liowevci, the phenomenon of 
conditioning to multiple stimuli which has just been described can¬ 
not appropriately be called "higher order conditioning,’’ theie is the 
question as to what teim should be employed for it 

Summary and Conclusion 

The experiment consisted of conditioning cats to multiple stimuli 
by the Dworkin motoi allmentaiy conditioning method, in which 
food is obtained by the animal when it lifts the lid of a box after a 
conditioned stimulus has been presented The stimuli used were 
bell, buzzei, red light, souice of illumination of the criclosuie ex¬ 
tinguished, and a gust of an blown onto the animal Eriois weie 
of two types m this experimental situation, namely, failure to go to 
the food box and raise the hd when the conditioned stimulus had 
been given, and going to the food box when the stimulus had not 
been given The authors found that the lattei type was more dif¬ 
ficult to eliminate than the formei. 

The results indicated that conditioning was established more and 
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more rapidly to each stimulus subsequent to the piimaiy stimulus, 
suggesting that the conditioning process involves a general modifica¬ 
tion of the animal. Furtheimoie, conditioning was more rapid 
when two consecutive stimuli belonged to diffeicnt sense modalities 
than when they were fiom the same. Variations of the sequence of 
stimuli with different animals made it possible to dctcimine this. 

The authois raise the question as to whctlicii the phenomenon of 
conditioning to multiple stimuli which they obtained should bt 
labelled ^‘higher oidci conditioning,” in view of the fact that they 
diiectly tecnforced the lesponsc to each consecutive conditioned 
stimulus with the oilginal unconditioned stimulus of food, contrary 
to the procedure foi highei oidei conditioning outlined by Pavlov 
They point out, however, that Fincli and Cullei (6) indirectly re¬ 
enforced the response to conditioned stimuli beyond tlie piimaiy by 
applying the electric shock to a diffeicnt part of the dog’s body from 
that used to establish the piimaiy response, and called the phenome¬ 
non "'higher order conditioning” The writers conclude with the 
question as to whether the use of the term can be extended to in¬ 
clude conditioning to multiple stimuli when the conditioned stimuli 
beyond the primary are directly leenforccd by the unconditioned 
stimulus, or whether another term should be chosen foi this plie- 
nomcnon. 
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SHORT ARTICLES AND NOTES 


The Journal of Genetic Psychology, 1938, 62, 227-231 

A JUMPING METHOD FOR ESTABLISHING DIFFER¬ 
ENTIAL RESPONSES IN PIGEONS'^ ^ 

Oiho S A Spiague Memorial Institute and Diviston of Psychiairyt University 
of Chicago, and Northfiuesterii Uinvei stty 


Ward Halstead^ and George Yacorzynski 


That the establishment of difteiential lesponses in animals depends 
very often on the use of an adequate training technique has been well 
illustrated by Lashley's (5) ivoik. Prior to the development of the 
jumping method m training rats, it was generally assumed that 
rodents could not form pattern disci im in at ions In pigeons, Gund- 
lach (1) was able to obtain differential lesponses bv the use of a 
modified Watson-Yerlces discrimination box only after laborious 
training He states, . theie was such difficulty in setting the 
problem sucli that these seemingly stupid cieatuics could reach any 
adequate cuterion of leaining,” Hamilton and Coleman (2), and 
Hamilton and Goldstein (3), on the othei hand, attacking an 
analogous pioblem, but using a jumping method similar to that 
employed witli rats, weie able to obtain difEeiential lesponses in 
pigeons in 10 to 100 tiials Then pigeons were tiained to jump 
from a platform to one of two peiches, one peich facing the negative; 
the other the positive stimulus The perches were located before a 
wall in such way as to provide inadequate space for the animal 
actually to perch Thus jumping to the wiong perch was punished 
since the animal soon lost its balance and fell into a net How¬ 
ever, jumping onto the conect perch automatically opened a door in 
the wall; peimitting the animal to enter a daik compaitmcnt The 
authors do not mention what method was used to get the animals 
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^The pnper a preliminaiy lepoit of one of a senes of investigations 
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to jump in the first instance, but simply indicate that prior to the 
experiment proper, the animals had been trained to jump 

In making comparative studies of this nature, the factor of motiva¬ 
tion is of prime importance. For avian subjects hunger motivation 
IS not satisfactoiy (in part because of the natuie of the digestive 
apparatus, consisting of a crop in which tlie food is stored and a 
stomach proper where digestion is started), although Layman (6) 
and others report varying degrees of success after tinining lunning 
into hundreds of tiials. While Coleman and Hamilton successfully 
utilized a daikness preference as an incentive in noimal pigeons, in 
studies involving lesions within the cential nervous system, this pro¬ 
cedure is probably limited la application since there is reason to be¬ 
lieve that one effect of such lesions may be a reversal of prcfeiences 

( 4 ) _ ^ 

For establishing differential responses to brightness and pattern in 
pigeons, we have developed a jumping method whicli leprcscnts a 
modification of that employed by Hamilton and Coleman, but which 
yields a quantitative index of obstruction or motivation associated 
with the jumping of the animal. The appaiatus consists essentially 
of a variable speed, mechanically rotated perch upon which the bird 
IS placed, and two platforms upon which the bird may jump in 
leaving the moving perch The perch, made of lound, soft wood, % 
of an Inch in diameter and 16 inches long, is elevated 43.5 inches 
from the floor, The ends of the perch arc dosed with galvanized iron 
The perch is belt driven from a 30 to 1 reduction geai by means of a 
DC motor, controlled by a bank of parallel-coviplcd resist¬ 
ances. Through appropriate switches the perch may be acccleiated 
by discrete steps from rest to the maximum speed, necessary foi our 
purposes, of 18 RPM, At this highest spepd no bird was able to stay 
on the perch and either jumped to one of the platforms or fell to the 
floor 

Two and a half Inches in front and two inches below the perch 
are two platforms of equal size (7.5” x 5^^) separated by a distance 
of approximately three inches. The end of each platform nearest the 
perch is hinged. By means of a trigger arrangement both platforms 
may be set either to support the weight of the animal oi to trip, 
causing the animal to fall to the floor®. Our stimulus objects arc 

“In El more recent arrangement, the bird falls into a chute which in turn 
delivers it into a net. 
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black or white background caids, 7,5"'x 5" in size, on each of which 
is one of three figures • a square, a triangle and a circle, all with an 
area of four square inches. Two identical cards are used on each plat¬ 
form, one horizontally and one vcitically located at the distal end 
With the stimulus cards in the liorizontal position only it was ob- 
seivcd that differential responses did not ^appear. 

The apparatus is inclosed by daik cloth to provide a homogenous 
enviionment and thus to avoid utilization of incidental factors by the 
animal The apparatus is illuminated by means of a 60 watt frosted 
lamp placed 18 inches directly above the platforms 

Our preliminary tiaining piocedure was as follows* the w*ngs of 
the bird were fiist taped behind the back to prevent flight, the bird 
was then placed on the perch with its head directed towaids the two 
platforms, both of which were set to support the weight of the bird; 
the perch was then started at its slowest speed of 4 RFM., m the 
direction designated to give a forward thrust to the animal with ref¬ 
erence to the platforms, speed of the perch was then giadually In¬ 
creased at 15 second intervals until the animal either fell off or 
jumped to one of the platforms If jumping occurred, the light was 
immediately tmned off, the bird removed from the platfoim without 
difficulty^ and placed in a dark compartment where it remained until 
the next trial. The period of two to five minutes’ stay in the dark 
compartment followed every trial regardless of whether the bird 
had fallen or jumped, Records weic kept of the perch speed at which 
each bird fell or jumped on each trial. The six animals used m this 
pielimmary training procedure all developed a jumping liabh in 
from 10 to 20 trials. 

In establishing differential response to brightness or to pattern, 
the above procedure was modified in two ways* (a) stimulus cards 
weie fixed to the platforms, those on one platform constituting the 
positive or 'Rewarded'* stimulus, those on the other serving as the 
negative or ‘^punished^* stimulus; (/?) Jumping to the negative plat¬ 
form resulted in the bird falling to the floor 

*Since pigeons show little activity under dark conditions, turning off the 
light makes it possible to approach and remove the bird from the platform 
without producing incidental falls which would otherwise associate punish¬ 
ment with a correct response 
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Results 

Differential lesponscs to black (poMtivc) veisus white (negative) 
Stimulus cards wcic readily established in two noimal pifrcons. Ten 
trials were given daily and both animals made 10 crroile~s trials on 
the second day However, two additional noimal pigeons had not 
quite reached the critcilon of 10 eriorless tiials at the end of 40 tuals 
when training was discontinued. 

Differential response to a black triangle (positive) veisus a black 
circle (negative) was well established in a normal pigeon by tlic 40th 
trial Likewise, a pigeon with a cerebellar lesion satisfied oiii cut- 
erion of differential response to a black squaie (positive) versus a 
black triangle (negative) by the 50th tiial. Appropriate controls in¬ 
dicated that foj each animal stimulus diffcienccs weic effective in con¬ 
trolling the behavior, 

Discussion 

In addition to its usefulness in problems of the disciimination type 
whcie incentive oi motivational factois are traditionally ticatcd as 
constants in the situation, oui method should piovc of use in the 
analysis of certain aspects of motivation. The fundamental task set 
for our animals peimitted of nlteinative solutions in avoiding punish¬ 
ment (falling)* /It improvement in ability to stay on the peich; B, 
improvement ovei chance in the selection of the coucct platfoim on 
which to land By ieducing (but not to zcio) the “availability’* of 
Solution A by the prclirmnniy training on the peich, all of oui animals 
variously adopt Solution B, Undei what conditions would such 
animals adopt Solution A rather than Solution By clunmating 
the preliminary training peiiod, it would be possible to obscjve tlic 
stage in the development of the skill icquiicd to remain on the peich 
at which the animal will accept a problem for example in biightness 
or pattern discrimination as an alternative solution to a thicatcning 
situation That moie objective methods foi the analysis of mtci- 
level stresses aie sadly needed by investigators of heliavioial processes, 
IS commonly recognized by cxpciimcntalists The method outlined 
above constitutes, we believe, a piomising appioach to this pioblcin. 

Summary 

A j'limping method is described for establishing differential le'^ponscs 
to brightness and pattern in biids. In pigeons, diBexcntial response to 
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bnghtness could be estfiblislicd m as few as 20 tiials and to pattern m 
approximately SO trials. A use of the method in the study of motiva' 
tion is suggested. 
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A NOTE ON THE HICCOUGH OF THE NEONATE* 

Departme 7 it of PsycJioloffyj The Ohio State University 


IsABELLB F Wagner 


Tlie hiccough, generally attiibuted to pressure of a full stomach 
upon the diaphragm, has frequently been observed m the infant 
shortly after birth However, no attempt lias been made to proceed 
further and study the hiccough as an isolated behavior item, In the 
present study we have obtained pneumographic records of hiccough 
periods from 17 infants ranging in age from one to ten days 

The hiccough period ranged in length from 35 seconds to 18 
minutes 20 seconds, with a mean of 6 minutes 34 seconds. The 
total number of hiccoughs in a single period ranged ifrom 11 to 337, 
with a mean of 96, while the mean interval between hiccoughs ranged 
from 2 6 seconds to 7,9 seconds, with a total mean of 4,5 seconds 
There was no apparent relationship between the total numbei of 
hiccoughs and the mean interval between hiccoughs m the same 
period 

In general, the number of hiccoughs per minute decreased, with 
slight irregularities, thioughout the period This was more obvious 
when the 17 records were combined. Since beyond the 12t)i minute 
only one record per minute was available in our data, the mean 
number of hiccoughs was obtained for only the first 11 minutes* 
19, 17, 16, 14, 13, 12, 13, lO, 12, 14, 12 The number of cases 
was too small to obtain significant differences, but the data at least 
illustrated a dominant trend in the hiccough period. 

There was no relationship between the age of the infant and the 
length of the hiccough period, the total number of hiccoughs in the 
period, or the mean interval between hiccoughs Nor were these last 
three factors related to the tune at whicli tlie hiccough period oc¬ 
curred The infants were fed at 10, 1, and 4 during the day, and 
were usually available from half an hour after the time specified 
above to within half an houi before the next feeding. For the pur¬ 
poses of tabulation this two-houi interval was divided into eight 

•Recommended for publication by F C Dockeray, and received in the 
Editorial Office on April 20, 1937 
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fiftccn-minutc periods niimbciccl 1 to 8, and the data wcic ranked 
m terms of the pciiod in which the hiccouj^h began No paiallel 
trends were levcaled in the other thiee factojs pieviously mentioned, 
but we found that most of the hiccoughs (14 cases) began during 
the fiist hour aftei feeding was completed, of these the major part 
(10 cases) began in the second half hour. One liiccough lecoid 
was obtained in the fifth fifteen-minute pciiod, one in the sixth, und 
one in the seventh. These findings suppoit the populai belief that 
the hiccough nearly always occurs after feeding, but they indicate 
that the hiccougli does not necessaiily occur mmediately after feeding 
The accompanving illustration (Figmc 1) gives a icprcseiitativc 



FIGURE 1 

Pneumographic Record' or Hiccough in tiif Newborn Infant 


portion of a hiccough iccoid This should be read fiom right to 
left The prolonged rise in the bicathlng curve at, one point indi¬ 
cates a period of general bodily activity. The infant usually alter- 
natedj during a hiccough period, between conditions of gcneial quiet 
and of vigorous activity, and occasionally ciicd, the eyes wcic gen¬ 
erally wide open. 

The onset of tlie hiccough peiiod was always sudden, but the 
termination of the period was less abiupt, the inteivals, between in¬ 
spirations gradually lengthening, in an irregular fashion, untd the 
hiccoughs had disappeaied. 

The hiccough varied in audibility from a barely audible inspiia- 
tion to a loud, sharp sound. These loud sounds never accompanied 
all the hiccoughs in a given period, usually groups of them wcie 
interspersed with groups of, relatively quiet inspirations. 

A single isolated hiccough rarely occuired In recoids obtained 
from 200 infants, only five such instances were noted 

Deparimeni, of Psychology 
The Oho State XJmversity 
Columbus, Ohio 
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THE SLEEPING POSTURE OF THE NEONATE* 

Deparlme^ii of Psychology, The Ohio State IJmveisity 


Isabelle F Wagner 


In a previously reported study dealing with the sleep of the 
newborn infant, supplementaly records were kept of the posture 
changes of 95 of the infants used as subjects. 

Since, in the previous study, conditions and repicsentcd 

the stages of deepest sleep, the postuics for these conditions aie the 
only data considered heie Conditions B (occasional stirs of body 
members) and G (infant geneially active) by definition include 
fairly frequent movement, hence the vaiiations m posture are. like¬ 
wise quite frequent. 

The posture of the sleeping infant as deteimined from our data 
agrees only m part with the dcsciiption given by Dennis (1) Aftci 
carefully examining the hteratuie, he concluded that the sleeping 
position of the newborn infant is as follows* mouth closed, legs 
flexed, fists closed; upper arms out stiaight from shoulder, forearms 
flexed at right angles so that they lie parallel to the head, fists 
often below chin as in embryonic life, howevei. Closure of eyes 
seems to be tacitly assumed m this description 

From Table 1 we see that the, mouth is closed most of the time, 
as Dennis found, but not always; in half as many cases the mouth 
may be slightly open, and in a few cases, at least half open In the 
Ala condition we find the mouth closed in 67 per cent of the cases; 
the mouth slightly open in 39 per cent, and the mouth open in IS 
per cent. There is slightly greater possibility tliat the mouth will be 
closed in condition Ax^^ foi the per cents here aie 79, 4+, and 16 
Frequently we find that the same infant may have the mouth closed 
in some Ai^ instances, for example, but slightly open in others 
As foi limb position, Dennis claims that the legs are flexed 
Table 1 shows us that while the legs most frequently are found 


♦Recommended for publication by F C Dockeray, and received m the 
Editorial Office on April 20, 1937 

, infant generally quiet, no eyelid or mouth movement, regular 
breathing, same, except that breathing is irregular 
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TABLE 1 

POSTURL 




Per cent of a 
Both 
flexed 

given Iirnb position 

Both One extended 

extended one flexed 

No 

infants 

Legs 


68 

45 

51 

82 



66 

44 

55 

89 

A rms 


87 

10 

32 

82 



84 

15 

37 

99 

Per cent of a given mouth position 



Mouth 

open 


Mouth 

dosed 

No, 

Infants 


At 

IS 

39 

67 

61 


K 

16 

44 

79 

70 


flexed (68% and 66% for and respectively), wc also find 
one leg flexed and one extended m over SO per cent of the cases 
(51% \and 55%) and both legs extended nearly as often (45% and 
44%)♦ Here again, as with mouth position, the same infant may 
shov\^ a variety of specific postures in condition Ai^ in a 

given experimental period, 

The upper arms, according to Dennis, go out stiaight fiom the 
shoulders, with forearms flexed at right angles so that they lie 
parallel to tlie head, In Tabic 1 wc have called an arm flexed’* 
when the angle between the upper arm and forearm is 90'" or less, 
and *^extended** if the angle is greater than 90*'; a ^^imilar distinction 
was made in the description of leg posture. The order of frequency 
of appearance of arm postures is the same as for leg posture, both 
flexed, one extended and one flexed, and both extended. However, 
the both-flexed posture predominates more in the aims than in the 
legs (87% and 84% in the arms), while there aie smaller per cents 
of cases where both arms are extended as compared with both legs 
extended (10 and 15 for the arms). 

The description, ^^hoth mms flexed!* is still not sufliclcntlv specific 
It mdudes a vaiiety of both ^symmetrical and asymmetrical positions 
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of which the Dennis arm position is only one example. The asym¬ 
metrical positions are too varied to classify, but Part 2 of Table 2 

TABLE 2 
Sleeping Posture 
Per cent of a given arm position 
(Part 1) 



One hand 
at head 

Both hands 
at head 

One hand 
on cheat 

Both hands 
on chest 

No 

infants 

Ax 

22 

4 

12 

2 

82 

b 

24 

3 

20 

2 

99 

(Part 2) 


(«) 

(i-) 

(f) 

(<^) 

No 

infants 

& 

45 

18 

6 

10 

82 

a 

43 

20 

6 

17 

99 


indicates the most fiequently found types of symmetrical aim posi¬ 
tion In the first, upper arms are flexed at an angle of about 
45‘’j with foieaims parallel to the median axis of the body. In the 
second, (i), the forearms are rotated outward beyond a parallel 
position In the third, (c), we have the position descilbed by Den¬ 
nis In the fourth, (^/), upper arms go out straight from the 
shoulders, but the forearms are flexed inward at an angle less 
than 90”. The order of frequency of appearance for both Ai^ and 
Ai^ is; (^z), {b)j {d)f and (c), In other words, the aim posture 
described by Dennis is the exception rather than the rule, for it 
occurs in only 6 per cent (Ai^) and 4 per cent {Aij ,) of the total 
number of cases foi which posture was recorded 

Dennis also stated that the fists often lie below the chin as in 
embryonic life To check this conclusion we classified the foiearm 
positions thus* one hand at head (touching any portion of head 
or neck), both hands at head, one hand on chest (anywhere on 
torso below neck), and both hands on chest Since the hands rarely 
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lay at the head of chest without actually touching it, no separate 
classifications were made for such positions In about onc-fourtli 
of the total number of cases one hand is touching the head (22% 
and 24%), somewhat less ficqucntly one hand is touching the 
chest (12% and 20%), but in only a very small per cent of the 
cases are both hands touching the head (+ and 3) or the chest (2 
and 2) Here again Dennis cited the exception lather than the 
rule. 

Hand position is too variable to admit of convenient classification, 
Hands may be tightly closed, loosely closed with sevcial fingers 
touching palm, loosely closed with only one oi two fingeis touching 
palm, almost closed, half open, open with fingers slightly flexed, 
or open with fingeis spicad They may be lying with palms up, 
on the side, occasionally with palms under, or halfway between two 
of the classifications The thumb may be tucked m under one or 
two fingeis, or remain outside the flexed fingers, with or without 
the first thumb joint bent. Hand position is as frequently asym- 
metiical as symmetrical, foi example, foi one infant wc record, 
^‘Right hand half open, on side, thumb out; left hand closed, on 
back, thumb in However, cases of semi-closuie or complete 
closure arc more frequent than cases of hands wide open The latter 
cases generally are found immediately after a body jerk oi sudden 
general stir, during which the fingeis have been spread. Usually the 
fingers flex gradually thereafter to a position of at least semi- 
closurc. 

Head posture is not included in this discussion, foi the newborn 
generally lies with the head on whichever side the cxpeiimenter 
places It. Only infrequently does the infant roll its head from one 
side to a median position or to the other side. Trunk position is 
likewise not discussed, foi outside of a very few cases of a definite side 
position, the body lies in a dorsal position. 

It may be objected that many of these posture variations arc due 
to the constant stimulation of an infant. This can be only partially 
true, for some infants, however vigorous the body-jcik lesponse in 
an Ax^ or Axi, condition, relapse at once into the same posture as 
that pieceding the response. Other posture changes aic due to 
spontaneous body jerks not associated with an oveit stimulus. 
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Conclusions 

1, The sleeping newborn infant (conditions Aia and Ai^) most 
frequently has legs and arms flexed and mouth closed. 

2 There are far more variations in the sleeping posture of the 
newborn infant than have apparently been Recognized heretofore. 
These variations occur not only fiom one infant to anothei but also 
in the same infant fiom one part of an expeiimental peiiod to 
another 

3 There are no consistent posture vaiiations with age, at least 
within the first 10 days of an infant’s life. 
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A NOTE ON THE PERCEPTION OF LINEAR 
GEST/ILTEN IN THE RAT^ 

Stivari/more College^ 

1. Krcchevsky 


Tile present note concerns itself with some data obtained from 
some preliminary experiments designed to investigate some of the 
neural implications of Koffka*s ^'Trace-Hypothesis’* (1) and the 
findings of Kohler and Lauenstein relating to the eftect of the 
passage of time on the dynamic structure of such traces (Reported 
in Koffka, 1935). 

In setting up the experimental situation for this problem, it is 
first necessary to demomtiate, for the rat (the subject chosen for 
the study since the brain-leison technique is to he used) certain funda^ 
mental relationships observed m the human subject in the field of 
visual perception. 

The first such relationship to be determined is the eftect of prox¬ 
imity of discontinuous stimulation (points) upon the organization 
of visual stimuli Proximity, as i principle of organization for visual 
stimuli, is too well-known to require elaboiate discussion, A simple 
and common illustration will suffice. In the patterns in Figure 1, 


FIGURE 1 

the dots form figures in which spontaneously the nearer ones unite 
to permit a perception of two horizontal linear distributions or 
groupings. Indeed, any other perception seems rather difficult to 
maintain. The common theory advanced for this phenomenon sup- 


^he experimental work reported in this note was done m ciie Psy¬ 
chological Laboratories of the University of Chicago 
*Received in the Editorial Office on May H, 1937, 
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poses the group formation as ilue to actual forces of attraction 
tween the members of the gioup” (Koffka, 1935, p- 165). To 
determine, objectively, whetliei such a Riouping docs take place in 
the perceptual pioccsscs of ihe rat and whctlici the liypotliesis 
suggested as an explaiiatloii foi this grouping scems to be substan¬ 
tiated by the organism’s behavior, was the specific problem of this 
first preliminary expciimcnt. 


Procedure 

Twenty-eight rats were trained to make a visual discriniinntion 
in the Lashley jumping-stand (2) Of these 28 animals only 16 
finally mastered the discrimination-problem involved. (The animals 
were permitted a total of 250 trials on the problem before training 
was discontinued, and they were placed in the '^unsuccessful” group ) 
Of tl^ese 16 rats which u\et the criterion of learning (18 correct 
choices out of 20), half, or eight rats, were given the test which 
concerns our present problem specifically. This paper, then, will re¬ 
port on the data of these eight animals. 

Specifically, the training procedure for these eight animals was 
as follows’ (/i) after a picliminary training period of seven days 
(during which the animak became accustomed to the rcquiiemcnts 
of the apparatus) the lats were started on the discrimmation 
training between cards and where card was the 

positive stimulus (Figure 2). The animals were given 10 tiials a 
day until the criterion mentioned above was leaclicd. (b) On the 
veiy next dav aftei the animal had met this cnteiion, he was given 


A 


FIGURE 2 


B 
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the test disciimination between caids and (Figiiie 3), 

In tliis test-situation a choice of either caid was correct and was 
lewarded equally, The test trials, also consisting of 10 per dav» 
was continued foi two days, oi a total of 20 tcst-choices were given 

Data and Discussion 

The aiiangement of the stimuli on cards and is such, we 
believe, as to provide foi an adequ«ate test of our experimental ques¬ 
tion Any black squaie on caid ""A'' is^neaier its neighbor to the 
light or to the left, than to its neighboring square above oi below 
It, Just the reveise is true of the distribution of the squares on caid 
In other words, if the factor of pioximity operates to influ¬ 
ence peiception in the rat, the squares on card should be grouped 
in a scries of hoitzontrd **groupings,’^ and card in a senes of 
vefUcal gioupings Regardless, however, of just what “giouping’* 
the animals would finally achieve, the cards are so constructed, it 
seems to u% that unless some soit of grouping were made, on the 
basts of the spatial distuhaiion of the black squares, no discrimina¬ 
tion between the two cards would /at all be possible Both caids 
are exactly simflar in all details except that one Both have tlie same 
aiea of black against the same area of white, both have tthe same 

-The dimensions for the stimnli-cards weie as follows For both cards 
the black squares were "% -x. % inch For Card A (Figures 2 andl 3) the 
horizontal distance between the squares was the veitical distance, 

Yi inch, For Card B (Figure 2) the reverse iclntionship held The 
horizontal distance of separation was inch, the vertical distance, 'Y 
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number of black squares, etc. Also, the possibility of the animals 
discriminating on the basis of extraneous cues was ■ controlled by 
using different sets of cards every day. 

Thus, it can be legitimately argued, wc believe, that the (Very 
fact of learning in this situation is evidence for the hypothesis that 
the animals finally achieved a visual grouping of i the stimuli dis¬ 
tributed on the two cards and In Tabic 1 arc presented 


TABLE 1 

Error and Trial Scores—Original Learning 


Rut No. 

Total 

errors 

Total 

trials 

1 

65 

170 

Z 

72 

160 

3 

90 

220 

4 

61 

200 

5 

58 

150 

6 

76 

220 

7 

66 

190 

8 

56 

210 

Total 

544 

1520 

Average 

68.0 

190 


the learning scores, \\n terms of errors made and trials required, 
for the eight animals used as subjects for this report. The problem 
appears to be a moderately difficult one requiring an average of 19 
days, or 190 trials, rfor mastery. So much for our first point, 

The above data, however, do not prove that the giouping of 
cards ^*A^' and were such as would be required by the principle 
of proximity However,*the data from the test situation seem to us 
to be most conclusive on this point. Observation of the pattern on 
card (the card opposed to card ''A** for the test trials) at once 
reveals that what we have here is a coinpleted, or more perfect, 
form of the grouping which would result from the operation of the 
'^forces of attraction” between the scattered squares on card 
if the principle of proximity did apply. In other words, wlicre we 
have the possibility of perceiving the squares on card "/Y" as consist¬ 
ing of a series of horizontal discontinuous groups, on card we 
have an actual, and easily perceived, scries of liorizontnl lines. 

If, now, the animals, when presented with the choice between 
cards ''A'' and 'T''' should choose card in preference to "C/* 
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we can say nothing about the nature of the perceptual grouping 
which took place for the rat in the learning of the original problem, 
since these results might mean (^) that the animal actually did 
group the squares of A** in horizontal ''lines” but is still able to 
distinguish between and "C/"' or (b) that the animal did 7iot 
group the squaies into horizontal “lines’* and therefore would natur¬ 
ally choose the card they had been trained to (card lather 

than a new card, ''G'' If, on the other hand, the animals showed 
wo preference for either card, then we could say that the animals 
had giouped the squares on card into horizontal groupings and 
were tliereforc reacting indiscriminately to either card “/i” with 
its horizontal “lines” (phenomenologically) or to card ''C' with 
its horizontal lines. 

Finally, if the animals showed a preference for card as op¬ 
posed to card "A/' then we could say much more than that* We 
could, it seems to us, conclude that not only do the foices of attrac¬ 
tion among the squares operate In accordance with the principle of 
proximity, but that these forces are of such strength and of such a 
nature as to make the organism prefer that stimulus-complex where 
the discontinuous members tn fact coalesce as opposed to a stimulus- 
complex where the members are still, in some degree, discontinuous, 
All this may be conceived of, perhaps, as a specific instance of the 
operation of the well-known “Law of Pragnanz*’ in conjunction 
with the principle of proximity. 

In Table 2 are presented the results of the A-C test trials. In 


TABLE 2 
Test Records 

Total "C" 


Rat No 

choices, 

Ist day 

Total "C" 
choices 

First 

choice 

1 

10 

19 

C 

2 

10 

19 

C 

3 

10 

20 

C 

4 

10 

20 

C 

S 

9 

19 

A 

6 

8 

13 

C 

7 

5 

10 

c 

8 

4 

9 

A 

Total 

66 

129 

6C;2A 

Average 

8 25 

161 
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the second column of the tabic arc ^ivcii the number of choices of 
the continuous lines (card ^''C) foi the fiist day, and m the third 
column, the ‘total number of caid choices foi the two test days, 
From this table it is at once seen that despite the fact tliat foi 190 
trials (aveiagc number of trials, Table 1) the animals bad jumped 
toward caid ''J/' when pic^^cnted xviih the choice between caid "‘A*' 
and a caid, "C/' most of the aiiinials showed a welhmailccd 

preference for card As can be seen fioin the individual iccoids, 
foul of the eight animals chose caul "’(7'" 100 pci cent of the time 
on the very fir^st day of the test (rats Nos. 1, 2, 3, and 4, one 
animal made but one "A*' reponse out of the ten tiials (No 5); 
one animal, two choices (No, 6) and the icinaining two animals 
split their choices 50-50, Considering their very fiist choice in the 
test, column four of the table, much the same stoiy is told. Six 
of the eight rnts chose card on their fust test choice. No 
animal showed any appreciable picfeicnce foi the card toward which 
they liad been trained The total scoies give the same lesults Of 
the 160 choices, 129 (oi 80^6 per cent) were choices of caid 
These data seem to us to indicate that the rat tends to group 
discontinuous visual stimuli nccoidmg to the principle of proximity 
veiy much after the fashion of the relationship observed in the 
pciceptual behavior of the human being, and (A) that the ^^forccs 
of attraction*’ between the members of such a visual gioiiii aie of 
such a natuic as to make the rat prefer the continuous gestalt over 
that of the discontinuous group even though the oiigiual fiuinhg be 
on the discanimuous siimnlns^coinple^e. 
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THE BLOCK PRINTING STICK AS A DEVICE FOR 
REGISTERING CHOICE* 

Cambridge, Massachusetts 

Marie L H, Forbes 

The diawmg (Figuic 1) shows a board with paiallel slots {c 
and c) thiough which tape passes fiom a spool with latchet {b) to 
a piinting cell {d), a boaid oi tiav (rt) having geomctiical holes in 
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FIGURE 1 

^^Recewed in the Editorial Office on March 31, 1937. 
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which geometrical block pt in ting sticks stand on an ink-pad, and a 
series of covers for the printing cell in each of which is cut a 
geometrical hole. ^ 

The subject examines the cover of the printing cell which is already 
in position, selects the appropriate stick, and inserting it in the cover 
of the printing cell, brings it in contact with the tape. The tape 
may be pulled along at regular intcivals of time without the coopera- 
tion of the subject, 

A simpler printing board lias two cells, each including a slot, the 
cell on the right containing a loll of tape which, unwinding counter¬ 
clockwise, enters the slot without twisting. 

Tlie board with geometrical holes (a) somewhat resembles the 
three-hole form board of Gesell (3) used by the Kelloggs (4) and 
a tray with ink-pad (2) previously described. 

As a variation in the device, the sticks may be alike in shape but 
unlike in color, or, as in the Dearborn color-form test (I), both 
color and form may be represented, printing cell covers being sup- 
plied to correspond. Perforated rubber, as indicated (Figure 2) 



7 0 0 

A ® ■ 

FIGURE 2 


in the diagram, may be mounted on the sticks for reproduction in 
black and white with a legend. 

acknowledges the examination of the ma- 
terials by her former instructor, Dr. Walter F. Dearborn, Director 
of the Psycho-Educational Clinic, Harvard University. 
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IjQis Barclay Murphy. Social Behavior and Child Petsonahty* 
An Exploiotory Study of Some Roots of Syinpathy, New York, 
Morningside Heights* Columbia Umv Press, 1937. Pp, x-|-344‘ 

In this monograph, Dr. Murphy has given us a very detailed 
account of the reactions of nuisery school children to manifestations 
of distress in others After a pieliminary study during which the 
techniques of investigation weie worked out, two groups of nursery 
school children totalling 39 subjects were observed for twodiour 
periods on two oi three days of each week dining an entire school 
year, making a total of 432 hours of observation, during which a 
brief descriptive record was taken of all instances in which a definite 
response of any kind to indications of distress by anothei child was 
observed Since the children in these schools were almost without 
exception the offspring of parents belonging to one ol another of 
the learned professions and most of them weie under four years of 
agCj three other groups were also studied though less intensively. 
These comprised a pre-kindergarten group of four-year-old children, 
a group of day-nursery childien from the lower socio-economic levels, 
and a group of hospital children (cripples, convalescents and chil¬ 
dren under observation) between the ages of three and seven years 
In addition to the observational data, teachers* ratings on a large 
number of personal-social chaiactenstics were obtained, and 34 of 
the children were made the subjects of a controlled experiment jn 
which conciete situations, stories and pictures designed to arouse 
sympathy were used as stimuli Information about the home and 
the family life was obtained by means of a standardized interview 
with each parent and tlirough day-by-day records kept by the parents 
of six children. 

The analysis of findings is far too elaborate and detailed to be 
adequately described in the space of a single review The usual 
statistical tables are supplemented by many diagrams, both theoreti¬ 
cal and factual, and each point made is illustrated by a number of 
anecdotal citations of episodes taken from the formal recoids. Some 
readers may feel that the amount of space devoted to these Illustra¬ 
tive anecdotes is excessive, since a rough calculation indicates that 
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they make up at least a third of the entire volume and in many in¬ 
stances the points in question arc of such a simple direct character 
that the citation of concrete examples seems like elaborating the 
obvious. On p. 117, for example, it is pointed out that children who 
are absorbed in play sometimes fail to notice the distress of others 
and so do not respond to it. This is understandable cnou^ and 
hardly seems to require the 17 lines of rather trite anecdote that 
follow it. Here and elsewhere, the discussion would run much more 
smoothly if it were less frequently interrupted 

Among the more significant findings may be mentioned the fol¬ 
lowing* (a) Sympathetic responses tend to increase in frequency 
with advancing age throughout the nursery-school period and they 
undergo very distinct changes in pattern. Level of intelligence as 
measured by standard tests also seems positively related to sym¬ 
pathetic behavior though the correlation is not high. The social 
structure of the group with its elaborate interweaving of inter-child 
relationships is very important. The complicated nature of these 
relationships is nicely illustrated by a series of grap'lis in which the 
number of recorded contacts of each child with every other one is 
depicted by intersecting lines connecting their positions on the cir¬ 
cumference of a circle. Some children show many social contacts, 
others few; some confine their social relations almost entirely to a 
small number of close friends, others extend them to include prac¬ 
tically all the children in the group. Expressions of sympathy, tlicre- 
fore, are not wholly determined by the age and personality of the 
child who displays them or of the child who receives them but they 
vary with the immediate structure of the group situation and with 
the mter-personal relationships previously established. There is 
further indication that insofar as a trait** in the sense of a relatively 
well-defined type of behavior that is characteristic of an individual 
may be said to exists the evidence of the present study points to a 
more broadly displayed urge toward social contacts of all kinds 
rather than the more limited pattern defined as ^‘sympathy ** The 
children who most often showed sympathy at the distress of otherb 
were also found to display such aggressive and unsympathetic be¬ 
havior as taking away another child*s toys, pushing, pulling, oi strik¬ 
ing another child, or joining in the attack on one child by another, 
more frequently than did children in general* Tender and untender 
behavior seemed to be positively rather than negatively correlated, 
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at least for the group in question. Nevertheless, the individual per¬ 
son ality-pattein persisted in spite of these apparent contradictions for 
children who were in general aggressive tended to show their sym¬ 
pathy in a more forthright manner than those who were timid and 
shy. The latter were likely to vreep with those who wept, or to 
ofFer verbal consolation while the more aggressive youngsters more 
often came to the defense of an injured child and used their fists 
against the aggressor. 

The author wisely refrains from attempting to separate the closely 
interwoven strands of innate tendencies and environmental influ¬ 
ences as determinants of sympathetic behavior. She points out, how¬ 
ever, that each manifestation of sympathy is a response to an immedi¬ 
ate situation as that situation appears to the child, and that the real 
or psychological stimulus is not external to the child but is a complex 
of all that the child is and all that he has experienced No experi¬ 
enced event is independent of the culture pattern in which the ex¬ 
periencing individual has been reared; no individual remains un¬ 
changed by the experiences he undergoes. Since this is so, variability 
lather than uniformity in behavior is to be expected. Yet this 
variability is not without order and consistency, for each experience 
carries meaning that shapes the personality as a whole and exerts a 
many-faceted effect upon behavior. 

Florence L. Goodenough, 

InsiUute of Child Welfare 
Vnwerstiy of Minnesota 
Mtrmeapolts, Minnesota 
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THE FUNCTION OF PUNISHMENT IN LEARNING* 


Dipat tmcul of P/iystolagical Psychology, Har^artl Uuwef stty 


G. C Drew^ 


It is well knovvn that learning is quicker when an animal is pun¬ 
ished lor the incorrect responses as well as rewarded for tlie correct, 
than when rewarded alone. This fact, described hy the Law of 
Effect, and amenable to explanation in terms of the establishment of 
a positive conditioned reflex, acceleiated by the contiibutoiy condi¬ 
tioned inhibition of “incoricct” activities, has been the basis of a 
body of theoretical discussion from which complicated conditioned 
reflex theories of learning have been deduced Muenzingcr (6-11) 
and Ills collaboratois, however, have established beyond doubt that 
in acceleiating learning, punishment for the correct response Is as 
efficacious as punishment foi the wrong. In the series of experi¬ 
ments cited, he has vaiied the position and the nature of the ^‘punish¬ 
ment,and has found that electiic shock foi the correct response, 
electric shock after the point of choice (i.e., for both right and wrong 
responses), and jumping a gap in the floor after the point of choice 
all pioduce an acceleration in learning which is insignificantly dififer- 
ent fiom that produced by electric shock for the wrong response. 
Placed before the point of choice, however, both electiic shock and 
a gap in the flooi slightly letard learning 

The present writer has obtained somewhat similai results under 
slightly different conditions. These experiments were performed, in 
the one instance, on a short wide runway (1), and in the other, on 
a parallel alley maze (2), and weie designed to test the effect of 
the intioduction of punishment, coincident with the rewaid, on the 
performance of an established habit. In the lumvay experiment a 
bell was used as a “punishment,’* being sounded during the time the 
rat was eating in the food-box The value ot the bell as a punish¬ 
ment was tested on a sepaiate group by removing the food after 
learning was completed, and sounding the bell during the time the 

♦Accepted for publication by K S Lashley of the Editorial Board, and 
received in the Editorial Office on July 28, 1937 

The writer wishes to acknowledge his gratitude to Prof, K S Lashley, 
whose advice and criticism were moat vfilunble, 
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animals should have been eating. Under these conditions the bell 
disiuptecl the liabit in three or four trials, winch was far quicker 
than the disiiiption following lemoval of the food alone. Elcctiic 
sliock was substituted for the hell in the niu'/e cxpciiincnt, and was 
administcied directly thioiigh the food. The experiments differed 
fiom Muenzingcr*s, therefore, in that punishment was not present 
from the beginning of learning hut was in tied need only after the 
habit was fairly well established, and that it was much more closely 
associated with the reward than in his experiments. In both prob¬ 
lems the efficiency of the pcifoimancc was increased following tlie 
introduction of the punislimcnt. 

It was suggested as a result of these expci imentSj that the incicase 
in speed of performance and in the stability of the habit might be 
due to some factor of emphasis, such as that suggested by Tolman in 
his Law of Emphasis (12). Mucui^ingcr, on the other hand, is led 
from his results to postulate ‘*an incicase of sensitivity to cues to be 
discriminated, . . due to its (the shock’s) startling or shaking- 
up effect.” Later, his failure to get accclciation with a buzzer, 
which did startle the animals, compaicd with the acceleration pio- 
duced when they were required to jump a gap in the floor, a reac¬ 
tion winch he reports as having no emotional significance, led liim 
to explain the acceleration as being probably due to an increase in 
sensitivity to cues to be discriminated, but omitting any sugges¬ 
tions as to the nature of the process resulting in such an incicnsc in 
sensitivity. In this form, the ^^increased sensitivity to cues” does 
not exclude an explanation such as that suggested by Tolman. It 
IS, in fact, capable of being inteipictcd as n restatement of tlic Law 
of Emphasis. 

The conception of ‘^emphasis” as the dctcimining factor is inter- 
pietable in two ways It can mean either emphasis of some specific 
parts of the situation, as for example, by emphasizing the light as 
against the dark door in a discrimination problem, making it easier 
for the animal to *‘see” the correct ^hypothesis,” or a general height¬ 
ening of the amrnaVs sensitivity hy increasing his alertness oi cau¬ 
tiousness or some such general factor. The evidence bearing diiectly 
on these problems does not give any indication as to which of these 
two possible interpretations is more valuable as an explanation of 
the acccleiating effect of shock. 

The relevant evidence from otlier work on learning problems Is 
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conflicting Lashley, m a personal communication, has stated his 
impression, gatheied from a long acquaintance with puzzh bo^:es, 
that Icaining is quicker jn such a situation if the door naakes a slight 
noise on opening when the animal manipulates the correct objects 
Such a view favors the specific natiiie of the emphasis Similarly, 
the conditioned reflex theories explaining quicker learning with pun¬ 
ishment for wrong responses in terms of a quicker inhibition of 
those wrong responses can be interpreted as supporting this view 
On the other hand, experiments such as that of Morey (5) in which 
the piesencc of a loud sound, whose souice is at some distance fiom 
the appaiatuS) results in a quicker performance of the habit, suggest 
a general factor. 

The piesent experiment was an attempt to obtain evidence which 
would thiow some light on the process icsponsible for the accelera¬ 
tion in learning, by subjecting the concept of emphasis to experimen¬ 
tal analysis. Shock was directly associated with those features of 
the situation which piesumablv are most impoitant in the learning 
of a discnmination habit, le, the light and wiong stimuli and the 
food. It seems logical to suppose that if emphasis of a specific nature 
IS responsible tlieie will be some diffeientiation between gioups re¬ 
ceiving shock in these diffeient places. This should show up par- 
ticulaily in the diflferentiation between the shock-m-the-food group 
and the groups shocked on either of the doorSv If, on the other 
hand, no significant diftercnce is found, any explanation in terms 
of specific emphasis must be open to seuoiis doubt, since it seems 
unlikely that emphasis on any one of these factors will have exactly 
equivalent functional significance with emphasis on any othei one 
In the event of there being no diffeientiation between these gioups 
It seems likely that some geneial behavioral factor, such as increased 
excitability or increased cautiousness must be held responsible. 

Apparatus and Procedure 

Forty-three r<ats weie trained, light positive, on a brightness dis¬ 
crimination problem. The ground plan of the apparatus used (Fig¬ 
ure 1) resembled Lashley^s modification of the Yerkes* discnmination 
box (4). It consisted of a wide choice compartment from which 
two parallel alleys led to the stimulus doots, which the animals 
were forced to open to leach the food compartments The doors 
were diffusing glass screens, illuminated from behind, and, as in 
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Lashley’s apparatus, -were the actual stimulus objects to be discrim¬ 
inated The conventional method of giving electric shock in this 
type of apparatus is to place grids in the approaches to the doors, 
For the success of this experiment it was necessary that the shock 
should have as direct an association with the stimulus objects as 
possible. As Kohler (3) has pointed out there is "only a very loose 
connection in space and time^* between the shock and the negative 
stimulus in the conventional use of the grid. For a study designed 
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to show how shock exeicises its accelerating effect, the possibility 
that the animal must fiist learn the connection between the pain 
in its legs and the stimuli to be discriminated, is an undesiiable com¬ 
plication which might produce less cleai cut results, rendering their 
interpietation more difficult In this experiment, therefore, the 
apparatus was wired so that the animals could be shocked actually 
by the doors and food, receiving the shock not on their feet only, but 
piimarily on then noses, as they pushed against the doors, or dipped 
into the dish for food 

The piinciple adopted both for the doois and the food was to 
foice the lats to complete a circuit between these objects and the 
floor of the appaiatus To clectiify the doois, a fine bionze mesh 
was fixed ovei the glass screens and was wiicd to one pole of the 
ciicuit Brass plates weie then screwed in the paiallel alle 5 ^s lead¬ 
ing to the doois, and weie in turn wired to the othei pole The 
rat was forced to stand on the biass plates m older to open the doors, 
and, in pushing against them, completed the circuit* Similarlv, the 
food, moist btead and milk, was placed in a non-conducting dish 
and was wiied, thiough a small platinum wire in the bottom of 
the dish, to tlic same pole as the doois The dish was placed at the 
end of the naiiow food compaitment, and the approach to it covered 
with a biass plate, wired as for the doors To eat, the rat was 
forced to stand on the plate and dip his head in the bread and milk, 
again completing the circuit The moistness of the food, and its 
amount relative to the height of the dish weie kept appioximately 
constant, in an attempt to contiol the curient density. Owing to 
current density, then, the rat should feel the shock on the pait with 
which he touched the doois and food. Observation of the animahs 
behavior indicated that this was indeed the case Each door and 
the food was wued separately and was contioiled by an independent 
switch in front of the expelimcntei The intensity of the shock 
given was appioximately 15 milliampeies, alteinatmg cunent, 

To pi event the animals learning to push against the doors with 
their shoulders oi some othei pait well coveicd with hair, and thus 
greatly diminish the intensity of the shock, the doois weie hinged 
at the bottom so that with the piessuic of the rat^s body against them 
they swung downwards, foicing him to walk acioss them to leach 
the food. The doors weie carefully countci-balanced so that they 
moved to a very slight touch, and would swing gently back into 
place as soon as the rats had crossed 
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The animals were divided into four gioups, the control having 
10 animals and the othci three 11 each Of the thicc cxpciiracntal 
groups, one leccived shock on the incoiicct dooi, one on the correct, 
and one in the food After the pieliininaiy training, in which they 
were taught to open the doois and to cat in the food compaitmcnts, 
the rats were given 1 tiial on the first day and 2 on the second, 
without shock, then 2 trials on the thiid day with shock, and 5 
trials a day thereaftei until the eleventh day, when the number of 
trials daily was incieased to 10. The critciion of crtoi used was 
actually touching the incorrect door. 

Results 

All the animals wcic given 80 tiirds. The results arc shown 
graphically in Figure 2, which gives the mean ciioi curves for the 
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four groups. It will be seen that in all three shock groups there 
js a well marked acceleiation in learning, as compared with the rate 
of learning of the no-shock gioup. The differences between the 
shock groups and the control aie statistically significant, the critical 
ratios of the differences ranging from 3.54 to 5.50. These critical 
ratios, with the insignificant ciitical ratios of the differences be¬ 
tween the vaiious shock groups, aie given m Table 1. 


TABLE 1 

The First Named of Each Pair of Groups Made Fewer Errors 


Groups 

Critical ratios 

Shock Food and Contiol 

5 SO 

Shock Right Door and Control 

3 70 

Shock Wrong Door and Contiol 

3 54 

Shock Food and Shock Right Door 

1 10 

Shock Food nnd Shock Wrong Door 

0,32 

Shock Wrong Door and Shock Right Door 

0 52 


The curves foi the thiee shock gioups are almost identical after 
the first 20 trials The cuive for the shock-in-the-food group js 
somewhat smootlier than those foi the other shock groups, but the 
diffcience is not sufficiently great to meiit any theoretical considera¬ 
tion Dining the first 20 trials differences may be found between 
these three gioups, but they aic not laige enough to be statistically 
significant. They are probably due to ccitain qualitative diffeiences 
m the leactions of the lats to the various positions of the shock. Up 
to the twentieth tnal, the group receiving shock on the correct door 
IS slightly woise than the control gioup This is due to the ob- 
struction-like action of the shock on the dooi. Chaiactenstically, 
the animals in this group would go to the correct dooi as frequently 
as those in the othei shock gioups, but on receiving the shock would 
letracc to the incoiiect dooi, and would spend some time trying to 
open it befoie leturning to the coricct one. The choice was counted 
an error if the animal pushed against the incorrect door, inespective 
of Avliich he tried fiist This criterion of ciror has made the error 
scores foi the rats in this gioup abnoimally high duimg this period 
when they were learning to overcome then icliictance to open the 
door in spite of tlie shock This obstiuctivc effect resulted in slower 
and moie cautious icactions than those of rats in the other groups, 
During these caily tiials “vicaiious trial and euor,” as Miienziiiger 
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has named the phenomenon of liesication at the point of choice^ with 
head movements in the direction of the two stimuli, npi)cAred much 
more frequently with this gioup than with the others. 

Tlie behavior of the aniitials shocked in the food did not show 
the obstructive effect of the shoclc, with the exception of i,ame hesita-' 
tion about eating on the eaily trials In the appaiatus these animals 
showed marked signs of excitement, lUshing to either stniiiilus door 
Without appearing to nuke any choice, Tlic difference between this 
group and the control gioup, appaicnt even on these early tiials, 
and the lapidity with which they obtained, better thdii chance scores 
indicate that they wcie in fact making choices, in spite of their 
apparent random reactions. Unhke the group shocked on the cor- 
lect door, if they went fust to the incorrect door, they retraced 
hiiniedly and opened the collect one without any hesitation, whereas 
the shocbon-thc-coirect-dooi gioup tended to struggle with the in- 
coiiect dooi for some time befoic retracing to the coriect With 
the sliock'Wrong group, on the othei hand, tlicic was no charac- 
teiistic behavioi appaient, the group behaving in a manner similar 
to that of the control gioup^ 

It must be stressed that these qualitative differences were not 
subjected to systematic observation and that they lepiesent merelv 
the experimenter's impressions of the various groups. 

Discussion 

It might have been predicted from Muenzinger’s results that 
shock on the wiong and on the correct doois would pioduce a 
fairly uniform acceleration in learning compared with the learning 
of a group with no shoclc. Apart from the writer's previous experi¬ 
ments, which from the smallness of the groups and the difference In 
technique have only a suggestive value heie, theie is no evidence on 
which one could predict the eftect on learning of the shock m the 
food The fact that the acceleration pioduccd by such a sliock is 
practically indistinguishable from that pioduced by shock for the 
Coriect and inconcct responses respectively, affoids striking con¬ 
firmation of Mucnzinger's contention that shock anywhere after the 
point of choice will produce an acceleration in learning. 

It was suggested at the beginning of this papei that tlie concep¬ 
tion of emphasis as the factor pioducmg the acccleiation in learning 
rnight be intei preted in either a specific or a general sense, and it 
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was assumed that if the emphasis is of a specific natuie there would 
be some differentiation between the effects of shock in different 
parts of the stimulus situation. This assumption was made since it 
IS conceivable that, in a light-dark discrimination, emphasis placed 
on either of the two stimuli would be equally efficacious \n accelerat¬ 
ing learning, but it is scarcely reasonable to suppose that emphasis 
on the leward would have an exactly comparable effect It has 
been shown, however, that within the limits of this experiment, the 
locus of the shock is unimportant, the effect of the shock being 
equivalent for all thiee groups This makes it seem unlikely that 
emphasis of a specific nature is responsible for the acceleration 
produced 

Since certain qualitative diffeienccs weie observed in the behavioi 
of the three shock gioups, it is possible that under other condi¬ 
tions, involving a longer learning process and a gieater variety of 
reactions than are possible with this apparatus, diffeiences would be 
found which would be amenable to quantitative analysis, Such 
qualitative differences as were obtained can be used only to suppoit 
quantitative diffeiences or indicate new lines of attack They can¬ 
not, justifiably, be used to indicate differences where no quantitative 
differences can be found As careful analysis of the records failed 
to reveal any supporting quantitative differences in this expeiiment, 
it would seem best to conclude at present either that they weie 
not true differences, or that they were irrelevant to the learning 
process proper. 

It may be assumed, then, that some general factor is responsible 
for the acceleration. It was pointed out earlier in this paper that 
the term “emphasis” is capable of carrying a general meaning, as 
well as its more precise specific implications However, the term is 
most ficquentiv used to imply emphasis of a specific nature, and 
the possibility of two distinct mteipietations may lead to confu¬ 
sion Hence it Is suggested that the term ''emphasis'* be lestncted 
to its more usual specific meaning and that the factor opciative m 
such a situation as that described in this paper be referred to meiely 
as a “general factor’’ until further knowledge suggests a more ade¬ 
quate terminology 

What this general factoi may be is, at the piesent, meiely a 
matter of speculation. From the nature of the stimuli used—elec¬ 
tric shocks, buzzers, jumping gaps, it is plausible to assume that 
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mcreabcd excitability, oi increased cxcitatiim is the factor responsible. 
The results of Alucn/inj^cr’s sliock-hcfoic-choice experiments, how¬ 
ever, make this theory unlikely. Other possible factors, such as in- 
creased cautiousness, mci cased attention, oi Incicased alertness like¬ 
wise have no expeiimcntal evidence to prove oi disprove them. At 
present, we are justified in saying only that the factor responsible 
foi the acceleration is probahlv a general rather than a specific one.^ 

Summary 

Forty-three rats weie trained, light positive, on a light-dark dis¬ 
crimination pioblcm, in an attempt to analyze the concept of em^ 
phasis as the factor lesponsible for the acceleration m learning 
produced by the addition of punishment to the hunger-food moti¬ 
vation. 

Tlie animals ^vere divided into four groups, a control no-shock 
group and gioups shocked on the incorrect door, the correct door, 
and the food respectively. In all cases shock was administered on 
the doois and food themselves, and not by grids, 

The results show a significant acceleration in learning for all 
three shock gioups compared with the control gioup Moreover, 
the acceleration is uniform for these shock groups. 

These results confiim Rlucnzingci’s contention that shock any- 
wlicie after the point of choice is equally efficacious in accelerating 
learning. From this it is concluded that emphasis, interpictcd m a 
specific sense, cannot be the (actor responsible. It 15 suggested, 
rather, that a general factor seems to he operative The nature of 
this general factor is at present a matter of speculation 
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PERSONALITY CHARACTERISTICS OF JUVENILE 
OFFENDERS IN RELATION TO DEGREE OF 
DELINQUENCY^ 

De/t^i inient of Psychology, Ohio State Um*versity 


Mervin A Durea 


Introduction 

Knowledge of factors constituting the pcisonalitv of juvenile 
delinquents is of utmost impoitance for several leasons Differential 
diagnosis should be based upon demonstrated facts of personality 
rather than inferences An accuiate picture of the delinquent's 
personality is necessary befoic a leliablc prognosis of subsequent 
behavior and adjustment can be made How the individual delin¬ 
quent will conduct himself in the future depends on the natuie af 
present tendencies The institution of pioper theiapeutic piocedures 
is governed in large part bv an understanding of peisonality charac¬ 
teristics of the juvenile offendei Whether therapeusis involves an 
alteration in the social situation oi necessitates some foim of personal 
re-education, sucli cues as arc deiived fiom an analysis of the in- 
dividualS personality indicate the ultimate course to be followed. 

Problem 

Discovery of traits of peisonalitv which effectively differentiate 
between subjects with the lowest and highest degree of delinquency 
is the fundamental objective of the piesent study Factois of person¬ 
ality under consideiation include ciicumstaiices judged as wiong; 
feais, anxieties, and woiiies; objects of interest, and qualities ad- 
miied in others Contrasted groups have been employed as a basis 
foi the analysis, 

Procedure 

Results obtained from the Inteiest-AttUude 7esls, a technique 
devised by Piesscy (6)> were used in this investigation Thi& instru¬ 
ment consists of four tests, each containing 90 items, including 

^Accepted for publication by Biifoid Johnson of the Edltonat Board, 
and received in the Editorial Office on August 9^ 1937 
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things considciecl wrong (Test I); anxieties, fears, worries (Test 
II) ; likes and interests (Test III) ; and kinds of people liked or 
aclmiied (Test IV). The subject is instructed to respond dis¬ 
criminating! v to the 90 Items embodied in each test Thus, from 
Test I the first five items aic: ncculeuts, f\r)hiuig, iguorajice, taiknig 
backj. and ctynrg. In relation to tliese items and otlicrs similar the 
subject indicates by one cross (X) everything considered wrong and 
by two crosses (XX) items suggesting circumstances regarded as 
ve>y wrong. If a given item is single-crossed by 42 and double- 
crossed bv 25 subjects from a group of 80, the total number of re¬ 
sponses would be 92> and the number of responses per 100 cases 115. 
Norms are available foi the separate tests by sex and ginde (sixth 
giade to fourth year college) in terms of the numbci of responses 
to each item per 100 cases,^ Heicinaftcr, tlicieforc, the designation 
ifme^~in-100 has been adopted as the differential unit for comparative 
purposes. 

Contrasting groups, icpicsenting the least and most serious as¬ 
pects of juvenile delinquency were obtained by a method reported 
by the wiiter (4). Essentially it consists of tlie utilization of three 
operations the numeiical values of which, equally weighted and 
compounded into a total, quantitatively cxpicss varying degrees of 
delinquency. The three opcintions are: length of time a subject 
has been an offender (duration) ; total number of times a subject 
has appeared in Juvenile Couit (frequency), and the total of 
weighted values assigned to the diffcicnt foims of delinquent be¬ 
havior committed by the subject (scale values).^ Opciational values 
weie reduced to standard scoies, these were totalled, each value 
receiving equal weight, the sum constituting a Delinquency Index 
iDl), 

From a fiequcncy distribution of 316 Dh computed on boys 
resident m an institution foi juvenile delinquents, 64 subjects hav¬ 
ing the West PI and the same number having the highest DI were 
selected. The basic sample and selected contrasted groups were 
of the white race. Life ages ranged fiom 14 j^ars, 0 months to 17 
years, 11 months. The sample appealed to be fairly repicscntative 

^Published by The PsycholoKical Corporation, New York, N Y 

“Details for classifying dilTercnt forms of delinquent conduct and the 
method for deriving weights for eiich tjpe of offense hove been reported 
elsewhere (J). 
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of delinquent boys in geneial Life age was ignoied in the selection 
of conttasting groups. 

Delinquency Indexes of the 316 juvenile offenders ranged ap- 
pioximately fiom 105 to 250, the median being 148, the mean 150. 
Lowest 64 Dh langed from about 105 to 130, the median being 
122; highest fiom about 170 to 250, the median being 181 The 
groups contiasted as to Delinquency Index included about +0 per 
cent of the total gioup of delinquents. 

The first step in the analysis was to ascertain the frequency 
with which subjects having lowest Dh and those with highest DIs 
icsponded to each item Resulting fiequencies were reduced to the 
diffeicntial unit, times-m-100 itcin-by-item differences weie com¬ 
puted between the contrasted groups based on the proportionate 
times-in-100 lesponses weie made by each gioup If subjects in 
the group of high Dh lespondcd more timcs-nvlOO than subjects 
with low Dh the difference value was assigned a plus sign If the 
conveise weie tiue the diffeience value was denoted with a minus 
sign THius, Item 1 (accidents) in Test I had a frequency of 44 
or 69 timeS'in-100 for high Dh and 38 or 59 timcs-in-lOO for 
the low DIs, the diffeience value being -f-10. Item 10 (atheist) 
of the same test had a frequency of 11 or 17 times-in-100 for high 
DIs and foi low DIs A frequency of 16 or 25 tiracs-m-100, the 
diffeience value being —8. Computations similar to those described 
were pei formed foi each of the 90 items constituting each test. 

To select items which ivere of unquestionable significance in dis¬ 
tinguishing between least and most seiious delinquent subjects the 
following pioceduie was adopted, difference values for each series 
of 90 Items of the four Intel est-Attitude Tests were cast into fre¬ 
quency distiibutions Plus and minus designations were ignored since 
the primaiy puipose of signs was to indicate dveetton of differences, 
Foi each distiibution of diffeience values or the 75th peicentilc 
was calculated The value of Qq foi the diffeience values of Test 
I was 16; for Test II, 14; foi Test III, 14, and for Test IV, 14 
Table 1 makes cleai the foiegolng procedure 

Items the diffeience values of which equalled or exceeded the 
75-percentilc of the series of difteiences in question weie regarded 
as basically siffnificani in diffeicntiating between the gioups of high 
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TAHLE 1 

Frequcnly Distridutios 01- Dii-PiKrNci, Valul3 irom Each TfiS'f of the 
iNIhRtsr-AlTlTUOC TRStS 


Class 

Test I Test 11 

Test III Test IV 

Interval 

F 

F 

F 

P 

0-4 

21 

28 

31 

26 

5-9 

29 

27 

26 

25 

10-14 

IS 

17 

14 

22 

15-19 

13 

11 

6 

13 


3 

4 

S 

4 

25-29 

4 

1 

5 

0 

30-34 

0 

2 

2 

0 

35-39 

4 

0 

0 

0 

40-4+ 

0 

0 

1 

0 

45-59 

t 

0 

0 

0 

Total 

90 

90 

90 

90 

Md. 

9 1 

8 1 

7 7 8.8 

Oa 

16 0 

13 7 

13 8 13 8 


TABLE 

2 



"lEciiKiQUfi ¥0K SnrccriNO Items DirFURCNTiAiiNO dhtoe^n Lease and Most 


SERIOUS Juvenile 

Dflinqubnts 


Item 

Timen-in-lOO 

Timevin-100 

Difference 

No, Item 

(UiRl. »/) 

(Low Dl) 

Vniue 

1 accidents 

69 


59 

+10 

4 talking back 

88 


123 

“35 

10 atheist 

17 


25 

— 8 

20 bribery 

81 


73 

+ 8 

SO lawlessness 

72 


100 

“28 


and low Dh, Table 2 has been airanged to illustiate the opciation 
of this principle.*^ 

Table 2 shows five items fiom T'est 1. Applyhig the evite^voa. 
just expressed, It is seen that Item + (talking back) and Item 80 
(lawlessness) qualify as basically significant items, then difference 
values being well in excess of a of 16, 

Evidently in the light of proceduies wdiicli have been adopted, 
four series of sigmficant items fiom the ItUet esi-AtUiude Tests will 
be the outgrowth. Since of each sciles of difference values is 

"Selection of Qi ns the value which difference values of items must equal 
or exceed in older to he considered as bnsicnlly significant was entirely 
empirical Each jja, however, wna an cxpiessioii of the quanwtntive ten¬ 
dencies of the data, It was assumed thnt the sensitivity of Items m differ¬ 
entiating^ leaat from most serious delinquents would become gi cater and 
greater In propoition ns dIfForcncc vnliJcs were In excess of the mode, 
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the Vfilue-point which the difteience value of the single item must 
equal or exceed m oidci to be legaidcd as basically significant, 
such lists of difteientiating items will contain in the neighborhood 
of 20 Items each, all Oa’s being computed on the basis of 90 differ¬ 
ence values As a matter of fact basic lists langed from 19 to 26 
Items. 

Now presented is the important question of settling on a princi¬ 
ple by means of which maximally effective items aic to be selected 
from the more comprehensive series of significant items As a prac¬ 
tical solution of the pioblem, maximally effective items arc defined 
as those which exceed Qa by 10 oi moie, this assumption being 
applied in each of the four senes of significant items 

Statistical Analysis 

Fiom compiehensivc tabulations ol i espouses made by tlic groups 
contiasted, two facts issue that aie of fundamental interest* first, 
Items which from each of the four Inteiest-AfUtude Tests are 
broadly significant in difleientiating between low-high D/s, second, 
Items which fiom each significant senes aie maximally effective as 
diffeientiae To claiify these two aspects of analysis is the purpose 
of Table 3. 

Table 3 shows basically significant items fiom each test Maxi¬ 
mally effective items are italicized Immediately after each item is 
Its diffeience value together with directional plus or minus sign. 

Flora the standpoint of total number of significant items shown 
in Table 3 seveial interesting facts are levealed, Of 360 items 
embodied in four tests of the Inteiest-Atiiiude Tests 92, or 26 per 
cent, are basically significant Of the 92 items 50, or 54 per cent, 
aic plus Items and 42, or 46 per cent, are minus items. Of the 
42 minus items 37 appeal in Tests I and IV, Of the 50 items de¬ 
noted by a plus 40 appear m Tests II and III. This means, on 
the one hand, that with refeience to ciicumstances considcied to be 
wrong and qualities admired in other people, there is a definite 
weighting in the direction of least serious juvenile offenders. On 
the other hand, anxiety tendencies and interests are weighted to¬ 
ward the most serious delinquent group. 

Scrutiny of significant items of the sepal ate tests further clarifies 
the manner in which least-most serious delinquents are differentiated, 
In Test I there are 23 significant items, only one of which, yellow- 
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table 3 

BAaicALLY Significant and Majcimaha Erircrivi Items from Interest- 

ArriTUDE lusis 


lEsr I 


fighting 

^36 

petting 

—17 

gang 

-17 

talking back 

— 35 

itrguing 

—17 

playtng cards 

-2B 

crying 


poker 

—20 

playing hookey 

-16 

pawning jewelry 

^22 

tobacco 

—J5 

being queer 

-17 

carrying n revolver 

-^18 

baalifiiIncHs 

—16 

gMarreUng 

-36 

teasing someone 

--19 

pool foo/trs 

—27 

shouting 

-16 

smoking 

^5 

hetliiig 

—17 

lavolcssness 

-2B 

shooting craps 

^26 



yellowness 

+ 16 



TEST 11 




detective 

+19 

coffin 

+ 20 

feebleness 

+ H 

miirtlcr 

+22 

being unlucky 

—14 

thieves 

+ 15 

polfofi 

+27 

craziness 

+ 14 

cyclones 

+31 

choking 

+ 14 

hendnchc 

+ 14 

funeral 

+ 19 

skeleton 

+'14 

jdil 

+30 

lobber 

+17 

gi nvB 

+ H 

dreams 

+‘is 

sickness 

-16 

suffocating 

+ 18 

sin^i 

+ 19 

opeiation 

+24 

lightning 

+ 14 

disease 

+ 19 

wrecks 

+ 16 

crimes 

+21 



selLconsciousncas +19 



TEST III 




cartoonist 

+21 

baseball 

+30 

/ oHn skating 

+28 

movie Slat 

+25 

animal trainer 

+19 

children 

—20 

comedies 

+25 

catd patltes 

+25 

tolTcC 

+17 

soldiers 

+26 

pokf*r 

+ 15 

biuulay School 

—15 

fiction 

+21 

sailors 

+20 

shooting 

+42 

gym work 

+15 

dominoes 

—17 

wireless opcratorf20 



basebnil player 

+32 





TEST IV 




courageous 

—17 

competent 

—17 

sincere 

+14 

progressive 

—19 

having initiative 

—20 

innocent 

—16 

discreet 

—19 

dependable 

+ 19 

nch 

+2i 

eCBcicnt 

—14 

cKpen 

+ 17 

up-to-date 

+ 14 

generous 

—21 

able 

—16 

humorous 

—14 

fashionable 

—14 

inventive 

+ 19 

witty 

+ 14 

patient 

—17 

wenUhy 

+16 

busy 

—21 

lively 

+15 

vyelLinfonned 

—14 

accomodating 

—15 


NB. To facilitate interpretation of items m Table 3 it ahoulcl be recalled 
that 09'a for the foui seiica of dilTcience values icsulung from Tcat^ I to 
IV are Test I 16; Test II = 14; Test HI == 14; Test IV = 14. 


nessj beais a plus notation. Twenty-six items in Test II aie signifi¬ 
cant^ two of whichi hem{f unhteky and sickyici^s, have minus 
designations. Of 19 significant items in Test III, three have direc- 
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tional signs of minus The three minus item are dominoess clnldreiij 
and Sinnlay School Significant items in Test IV total 24, of which 
9 aie plus and 15 are minus Thus far it appears reasonable to 
conclude that from one angle tendencies to feai and anxiety and, 
from another, interests, best diffeientiate subjects with a high degice 
of delinquency Further, bLime-woithy circumstances and character¬ 
istics admiied in other people aie most differential foi least serious 
delinquents. 

From items which aie broad in their significance attention now 
iiariows to special items which are maximally effective in diffci- 
entiatmg between gioups contrasted in terms of degice of delin¬ 
quency, namely, low-high D/s Items have been categonzed as 
maximallv effective if their difference values exceed the given 75- 
peicentile bv 10 oi moie points As stated, maximally effective items 
in Tabic 3 arc shown in italics. A fact which will be noticed at 
once with reference to maximally effective items is that consideiable 
vaimtion exists m the extent of their diffciences from respective 
This has suggested the possibility of aiiangmg each array of 
maximallv effective items in the toim of a hierarchy For example, 
Item 15 (smoking) of Test I has a diffcicnce value of —45, and 
the diffeience value of Item 19 (shooting ciaps) of the same test 
is —26, the highest and lowest difference values of the nine maxiin- 
allv effective items fiom Test 1. Theiefme, m the hieiarchy sinohnQ 
will lank fiist and shooting/ ctaps ninth Puisuant to the principle 
desciibed, maximally effective items fiom Tests I, II and III are 
shown hieiarchically arranged Only a single item fiom Test IV 
fulfilled tequuements for maximal effectiveness 

Nine maximally effective items from Test I follow, each denoted 
by Its propel directional sign and difference value 

Smokiiii/ —15, tobaiLO —38, quaiieling —36, (\ghlmg —36, 
talking back —35, playing cards —^28, la*wl ess ness —28, pool 
rooms —27, shooting craps —26 

From Test II four items meet the standaid foi maximal effective¬ 
ness in difteientiating least-most seiious delinquents 

Cyclones 4-31, )ail 4-30, poison 4"27, opetation 4“2A 
MaximalU effective items fiom Test III are eight in numbei 

Shooting 4-42, baseball player +32, baseball +30, movie 
star +28, comedies +28, card parties + 28, toller skaimg 
+23, soldiers +26 
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Ahliough Test IV us seen irom Tublc 3 contains 2+ basically 
significant items ohIy one, namely, tuh +2+, eincigcs as maximally 
effective 

It has been pointed out in a picvioiis connection that the 92 items 
appealing in Table 3 aie coiisidciccl as basically significant In differ¬ 
entiating between low-high D/s. Twenty-two or almost one-fourth 
of that number have been listed as maximally effective. Certain 
characteristic gioupiiigs of these maximally effective items arc of 
interest Fiist, all nine items fiom Tc&t I aic definitely weighted 
in the direction of the least seiious delinquent group. Second, the 
entue ariay of 12 items drawn fiom Tests II and III are weighted 
toward the most sciious gioiip of dctinquciUs The single maximally 
effective item fiom Test IV has a plus denotation and, therefore, is 
weighted in the direction of high D/s. 

Not unimportant is a piacticnl considciation which piescnts itself 
with icspect to the ariav of maximnllv effective items, namely, im¬ 
plications in the diagnosis and diffeicntiation of delinquent conduct. 
One practical standpoint may be pKiascd thus* To what extent 
may maximally effective items be crnploved as a means of piedicting 
probable seriousness of delinquent caiccis? A few elementary statis¬ 
tical procedures were used to piovulc at least a partial answer to 
tlie query. 

The first couise followed was to ic-score Interest-Attitude Tests- 
on the total group of 316 subjects in terms exclusively of maximally 
effective items from each test. Two facts aie of conspicuous con- 
ceiii in understanding the rc-scoring technique First, lesponscs to 
Items were indicated either by a single oi double cross Second, cer¬ 
tain maximally effective tteins wcie directionally designated by minus 
and others b}' plus signs. Hence, to re-score the tests differentially, 
account was taken of both foregoing points. An illustrative case will 
claiify the re-scoring piocedmc 

Case M,T D., a l5-veai old delinquent boy responded as follows 
to maximally effective items of Test I; XX talking back (—■), XX 
smoking (—); X pool looms (—), X lawlessness (—) No re¬ 
sponse was elicited to the items tobacco, quan cling, figliiingj play¬ 
ing caids, and shooting craps. Summing the icsponscs, single ciosses 
counting one, double crosses two, the lesuU is —6. The diffcientia! 
score for Test I will always be a minus quantity because the sign of 
all maximally effective items is minus. The highest differential 
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score possible on lest I is ■—18, oi the result obtained when all 
maximally effective items aie indicated by two ciosses On Test II 
responses are - XX poison ( + ), XX wd (-j-), XX cyclones 
XX opejaitoji (-j-)* Responses were made to all maximally effective 
Items of this test, the differential scoie being -|-8, since all items 
have plus denotations and are double-crossed Following the same 
principle of re-scoiing of Test III, a differential scoie of +11 re¬ 
sulted The sole maximally effective item, ricJi^ of Test IV was not 
indicated by the subject, so that the difteiential scoie for the last 
test was zero, Adding the four difteiential scores —6, 8, 11, and 
0, the diffeiential weighted score for the total test is 13 Algebraic 
addition was necessitated in the computation of most diffeiential 
weighted scoies on account of minus items in Test L The lowest 
possible diffeiential weighted scoie was —18 oi the sum of nine 
double-crossed maximally effective items in Test I The highest 
possible diffeiential weighted scoie was 26 oi the sum of thirteen 
double-ciossed, positively denoted items occuiiing in Tests II, III, 
and IV Differential weighted scores on the 316 subjects distributed, 
therefoie, between the extremes indicated ^ 

A Pearson correlation between differential weighted scoies and 
Delinquency Indexes based on the total distribution of 316 cases 
yielded an ? of 34 rb ,03, When the contrasted 64 least and 64 
most delinquent subjects were eliminated from the totnl distribution, 
leaving approximately the middle 60 per cent or 188 cases, the co¬ 
efficient for the lestricted lange was 16 rt 05 Accordingly, while 
the whole range of diffeiential weighted scoics cannot be used with 
unqualified assurance of piedictmg piobablc degrees of delinquency, 
It is not unlikely that lowest and highest differential weighted scores 
may provide a basis for forecasting least-most serious careers of 
juvenile delinquency 

Considering further the lestricted distribution, mean differential 
weighted scores weie computed for 42 subjects constituting the high¬ 
est Dh and for 54 subjects constituting the lowest Dh from the 
distribution of 188 subjects Delinquency Indexes of the most serious 
delinquents ranged appioximately from 160 to 170, of the least 
serious delinquents from 130 to 140 The mean differential weighted 


^To avoid use of negative values a constant of 20 was added to each 
differential weighted score, making a possible range of 2 to 46 
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score of the former group was 23.34, of the latter 20.91, giving 
an obtained difference of 2.43. Computing— (difi)" 

was found to be 3 5, which, while not insuiiiig complete reliability, 
is higli enough to be considered of some signtficance* Conservatively 
intcrpietecl it means probably that within the limits of extremely 
high or low diflcicntial weighted scores on the Jnterest’Attitnde 
Tests are confined potentialities or lack of them for incuirmg the 
most or least serious dcgiccs of juvenile delinquency. The practical 
conclusion in this regard would be that an individual having a differ¬ 
ential weighted scoic falling within the upper class intervals of the 
distribution would be more likely to become a profoundly serious 
delinquent problem, whereas a differential weighted score occurring 
in the lower class intervals would indicate ^ tendency to a moder¬ 
ate degree of social oftcnsivcncss 

A legitimate question is: What quantitative limits at the upper 
and lower extremes of the distribution of differential weighted 
scQics give the most adequate basis for picdicting future least-most 
seiious caicers of delinquent bchavioi ^ Any soit of answer in terms 
of the present analysis is conjcctuicd from a few statistical facts, 
Aside fiom the critical ratio alicady stated, dilTerential weighted 
scoies were obtained on the two gioiips contrasted for degrees of 
seiiousness in delinquency, tlie 64 subjects having lowest Z)/s and 
64 with highest D/s from the total distribution of 316 subjects 
As picviQUsly pointed out these contiastccl groups weiG employed 
foi selection of basically significant and maximally eftectivc items 
The mean cliffeicntial weiglited scoic of the former group was 
18,66, for the latter 24.66, the difference being 6,0 found to be 

completely reliable since —- , -- equals 9.2 Interpreted 

I E (dift) 

broadly the last finding substantiates a picviously stated conclusion, 
namely, that individuals having differential weighted scores of great¬ 
est magnitude arc mote likely to become cAticiiicly seiious delinquent 
pioblems, the converse tendency holding in the case of subjects 
having lowc^t diffeicntial weighted scores. One conspicuous fact 
should be noted in relation to the critical latios shown* when the 
critical latio for a difference in mean diffcrcntiivl weighted scores 
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IS computed on the basis of contrasted groups having D/s of 160 

to 179 and 130 to 140, respectively,—^ when 

rL (dift) 

the contrasted groups are constituted of subjects from class intervals 
170 to 250 and 105 to 130, lespectively, the critical ratio is 9.2. 
This would seem to mean that predictions of least^most seiious de¬ 
linquent careers will be accurate m piopoition to the magnitude 
of the difteiential weighted score 

Inasmuch as accuiacy of prediction in lelation to degree of 
juvenile delinquency depends presumably on the magnitude of differ¬ 
ential weighted scores on the hiteiest-Attitude Testsj a not unim¬ 
portant aspect of the problem is the probability of a given individual 
liaving a certain differential weighted score becoming a more or less 
serious juvenile offender To throw some light on this question an 
empirical criterion has been adopted in puisuance of which necessary 
fundamental facts are displayed in Table 4. 

TABLE 4 


Comparison 

or Least-Most 

SrRious Deiinqucnt 
Probability 

Groups 

IN Terms of 

Groii p 

No 

Groups 

contrasted 

N 

Mean diff 
wtd score 

SD 

Value ill 29ff 
from mean 

I 

DH 130-140 

54 

20,91 

4 37 

+ 1 29<r=26.S5 

11 

DU 160-170 

42 

23 34 

5 46 

—1.29<r=16.30 

in 

DU 105-130 

64 

18 66 

5 70 

+ 1 29<r=26 01 

IV 

DU 170-250 

64 

24 66 

5 33 

—1 29ff= 17.78 


A point plus 01 minus 1.29o- of the noimal probability curve 
coricspoiids to 40 15 pei cent of the surface All distributions of 
differential weighted scores approximated the normal, so the applica¬ 
tion of this i,tatistical device seems warranted Considering Group 
I It was found that a distance of 1 29 <t above the mean resulted in 
a value of 26 55 Performing the same computations for Group II, 
a distance —1 29fr fiom the mean resulted in a value of 16 30 
In brief, 90 per cent of low Dh (Gioup I) fall below a differential 
weighted score of about 27, while 90 per cent of high D/s (Group 
II) exceed a differential weighted score of 16 Chances are 9 in 
10, therefore that least serious delinquents will score less than 27, 
and in the same ratio most serious delinquents will score more 
than 16 on the maximally effective items Groups III and IV 
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present essentially the same pictuirc, chances arc 9 m 10 that 
low DIs will scoie less than 26 and in the same proportion high 
Dls will score in excess ol approximatclv 18. 

Piactically the only interpictation possible fiom the last set of 
facts IS that extreme differential weighted scoics provide somewhat 
of a basis for picdictini> dej^rcc of delinquency. If the diffeiential 
weiglitcd SCOICS are 16 to 18 or less, it is reasonable to suppose that 
subjects making such scoics tend toward le^s seiious degrees of 
olfcnsivencss, while subjects making scores of 26 or 27 and m excess 
of the c values tend toward moie serious degrees of oftenstveness 
This reasoning is supported apparently hv ceitain facts shown m 
Table 5. 


TABLE 5 

DiircRtNTiAi WEiGinEO Scores Disiriduted hy SuH'Divisions Based oh 
H yroTHEi icAi i Y Pfripct Normai Distribution 


Sttb- 

CUss 

F 

% 

F 



D 

division 

interval 

Low £)/s 

Low Dls 

High Dh 

High 2;/s 

Diff 

ff did 

A 

44-48 

0 

0 

0 

D 

0 

0.0 

B 

39-43 

0 

0 

0 

0 

0 

00 

C 

35-38 

0 

0 

l 

2 

2 

1,2 

1) 

30-34 

0 

0 

9 

14 

14 

3.3 

E 

24-29 

u 

22 

25 

39 

17 

2d 

F 

19-23 

u 

22 

21 

33 

U 

lA 

G 

14-18 

23 

36 

8 

13 

23 

31 

H 

10-13 

U 

17 

0 

0 

17 

36 

T 

5- 9 

1 

2 

D 

0 

2 

L? 

J 

0- 4 

1 

2 

0 

0 

2 

1,2 


As has been pointed out the possible range of diffeiential weighted 
scores is fiom —18 to 26, oi with a constant of 20 added to eliminate 
negative quantities, from 2 to 46. Within this range a hypothetically 
perfect normal distribution, contained sixteen 3-unit class intejvals> 
was assumed, the mean of which was 24, the standard deviation 8. 
Subdivisions with corresponding limiting values of differential 
weighted scores shown in Tabic 5 repicsent successive distances of 
6 sigm«T each along the base line of the hypothetical distiibution, 
assumed to extend from —3 sigma to +3 sigma. The 64 subjects 
from the total distiibution having lowest D/s (105-130) and a like 
number having highest D/s (170-250) wcie di^tiihutcd sepaiatcly 
with reference to the subdivisions in Tdiic 5 Employing the 
Edgerton-Paterson technique (5) critical ratios were computed for 



AI ERVIN A DURE A 


281 


Jifiercnces in proportion of contiasted subjects falling in each sub¬ 
division 

Thcie aie too few cases in the subdivisions of Table 5 foi making 
definite gcneializations. Ceitain suggestive trends, however, may 
be obseived First, a significantly larger pioportion of low than 
high Dh aie found in subdivisions G and H with no high Dh 
having differential weighted scores m 1 and / Second, a significantly 
greater percentage of high than low D/s aie found m subdivisions 
D and E with a total absence of diftciential weighted scores for 
low D/s above subdivision E, Specifically the facts just cited appear 
to add a final note in suppoit of employing diffeiential weighted 
icores below and above ceitain values as a possible means of fore¬ 
casting least-most serious degrees of juvenile delinquency* As men¬ 
tioned previously, the crucial values arc 16 to 18 oi less for fore¬ 
casting least serious and 26 to 27 or moie for forecasting most 
seiious delinquent behavior. 

Theoretical Implications 

Major emphasis so far has been placed on the lole which traits 
play in quantitatively diffeientiating least from most serious juvenile 
offenders Suggestions have been made as to possible wavs in which 
traits may be employed foi predicting degiees of delinquency. An 
equally consequential aspect of the problem concerns the consti¬ 
tutional patterns in the personality structure of juvenile delinquents 
which difteientiating traits symbolize, 

The most conspicuous characteristic displayed by basically signifi¬ 
cant Items related to blamewoithy circumstances (Test I) are the 
directional tendencies of the differences between low and high 
D/s (vSee Table 3) Twenty-two items beai minus designations and 
only one a plus denotation Such preponderant weighting m the di¬ 
rection of least delinquent subjects suggests strongly that heightened 
sensitiveness to wrongs is a concomitant of modeiatc degrees of 
social offensiveness Centraliwise the most serious gioup of delin¬ 
quents, lepresented by high D/s, are pieoccupied with only one 
definite conception of wrong, yellowness, a term the intense ignominy 
of which IS well understood by individuals who have long indulged 
in offenses against the social group. 

Contrasted with things consideied wrong, weighted singularly 
toward least seiioiis delinquency, aie tiaits icferring to fears, 
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worries, and anx*edcs» hcaYilv uen^litcd in the direction o{ most 
serious delinquency. Table 3, sliowmg results from Test II, indi¬ 
cates that of 26 basically significant items, all but two have positive 
notations In this connection it is worthy of note that Bridges and 
Bridges (1) and Coiirthial (2) foum! a laigcr number of worries 
among delinquents than luiu-dclmqucnts Intel pictcd bvoadlv, 
present findings may indicate that not only aic delinquents afflicted 
with an increased number of fcais hut ivith increase in degree of 
social oftensiveness there develops likewise an exaggeration of fear 
and anxiety states 

Only thice, from i\ total of 19 haslcallv sigmficmit items from 
Test III (consult Table 3), have minus denotations, Opposed to 
interests, such as shoaihig, movie stai, caid jiaiiicsy soldiers^ and 
others which arc markedly diftcrcntial for high Dh the low Dh 
are distinguished by the tliicc inteiesls, domirtors, child} cn, and Sun¬ 
day' School Evidently the extremely serious delinquent does not 
gratify his iinpuUes through participation in cloistered pastimes, One 
might conclude almost that one of the chief cliaracteristics of per¬ 
sonality possessed by subjects with a high degree of delinquency is 
their attachment to interests having an inferior level of social per¬ 
manency. 

Basically significant items involving characteristics admired in 
others (Test IV) arc 24 in number, wciglitcd toward low Dh — 
fifteen being minus and nine plus (note Table 3), While the dis¬ 
tinction IS not definite as to the characteristics of the items weighted 
toward one extreme or the other of delinquent behavior, the group 
of high Dh seem to be more influenced by the factor of personal 
prestige than low Dls, Sample plus items are richj inventivej ex¬ 
pert, wealthy, up-to-datei sample minus items are geneiom, having 
ifiihattve, discreet, patient, innocent, well-informed, humotous. The 
responses of least serious offenders appear to center around desirable 
personal traits without reference to a framework of flamboyancy. 

Summary 

Concisely stated, the present analysis lias been an attempt to dis¬ 
cover how fiom four different points of view Icast-seiious delin¬ 
quents differ ftom most-set ious delinquents, The gioups contiasted 
for degrees of delinquency were selected by means of a Delinquency 
Index To accomplish the objective adopted, a technique which in- 
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coipoiates foui scpaiate arrays of personality traits was en:iployed, 
the Intelest-Athtude Tests. Ceitain definite differences were found 
between least and most offensive juvenile offenders as regards cir¬ 
cumstances considered wrong, feai and anxiety states, things m 
which interested; and traits admiied in others. In geneial blame¬ 
worthy circumstances and qualities admited in other people are 
most diagnostic of least-senous delinquency, while fear oi anxiety 
states and inteiests arc conspicuously differential for most-scrious 
delinquency Evidence is adduced to show that diffciential weighted 
scotes based on tiaits maximally effective in differentiating least-mobt 
serious delinquents have a fairly significant correlation with the De¬ 
linquency Index. Other forms of analysis than conelation indicate 
that within certain statistical limits, diffeiential weighted scoies be¬ 
low 01 above given crucial values mav possibly be used as a means 
of forecasting least or most serious delinquent careers, In so far 
as differentiating traits are cues to the fundamental patterns con¬ 
stituting personality, limited theoretical interpretations of the per¬ 
sonality of least-most serious juvenile offcndeis has been undertaken. 
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THE CONSTANCY OF MENTAL TEST PERFORMANCE 
DURING THE PRESCHOOL PERIOD* 

Institute of Child IP elf are, Uiiiveistiy of Cahjoniia 


Marjorti? Pyles Honzik^ 


A problem of both piactical and academic intciest is the predictive 
value of preschool mental tests. This piohlem has practical impli¬ 
cations for paients and agencies placing children for adoption, and 
is of academic interest in its contribution to oui knowledge of tlie 
nature and regular of mental giowth in the eaily years 

A numbei of investigations have been made in this field duiing 
the past ten years Results have been rcpoited in the following ways: 
(rt) pel cent of the group whose IQ changed by specified amounts 
on a retest; {b) aveiage change in /Q, and (c) test retest coefficient 
of con elation 

Teiman^s (16) figures show that of children first tested before 
the age of six years, 14 per cent showed a change of fifteen points 
oi IQ or moie on a retest, while of childien first examined afcei the 
age of six, only 4.7 per cent vaiied to this extent Johnson (12) 
reported that in a group of 125 children first tested between two and 
eight yeais, 18 pel cent showed changes of 10 /O-Points or more 
on retests The test retest correlation of IQ for this group was 80. 
Johnson notes that the childien first tested at three yeais oi youngei 
show greater instability m their scores than do the older children. 
Hildieth (9) found changes of 20 points or more in 19 per cent of 
the childien fiist tested before the age of six, but only 4 3 per cent 
of those first tested at a later age changed this much Goodenough 
(8) reported that the test-ietest con elation for three groups of 
children (one hundred cases in each group) aged two, thiee, and 
four years was ,82 after an interval of 5,9 weeks Fifty-six of these 

* Accepted for publication b> Harold E Jonc^ of the Editorial Board, 
and received in the Editorial Office on September 3, 1937 
^Thc writer is indebted to all who have made this study possible the 
Director of the Institute of Child Welfare nt the University of California, 
Piofessor II E Jones, for administrative assistance and many helpful sug¬ 
gestions; the meiunl testers, especially Miss Lucile Allen and Mr G V. 
Sheviakov who gave most of the tests, and the Guidance Clinic, under 
the direction of Dr jenn W, Macfarlane, which has maintained the in¬ 
terest and cooperation of the children and parents included in the study (1+), 
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children vvcie given a third test a year latci The conelations 
between the fiist and thud tests were 76 for a younger gioup (age 
range 24 to 30 months) j and .84 foi an older group (age range 39 
to 50 months). These findings, and others piesented m Table 1, 
suggest that mental test constancy is definitely dependent on the ages 
of the cluldien tested 

That mental test constancy is also i elated to the interval between 
tests IS to be expected and has been shown m a numhei of studies- 
Goodenough (8) lepoited an average change on a retest of 8 5 /jj 
points after an aveiage interval of 5,9 weeks, while Mowrer (15) 
leported an aveiage change in IQ of 13 7 when tlic intcival between 
te<^ts was a yeai on the average, This diffcicnce, 8 5 points of IQ 
as compared with 13 7, is piobably largely dependent on the dif¬ 
ference in the intcival between tests, 5 9 weeks as compared with one 
year Driscoll (5) lepoited test-rctest correlations after intervals 
of 6, 12, and 24 months A slight tendency is noted for the co¬ 
efficients to decrease with an increasing interval between tests (see 
Table 1) It seems piobable that her results would have been even 
more clear-cut If her findings had been reported for children of 
uniform age on the first test. The two factors, age at time of testing 
and interval between tests, were taken into considelation in a study 
reported by Bajdey (3) The 61 children included m her group 
weie tested at one-month and later at tluee-month intervals during 
the fiist three years of life The children weie all tested as nearly 
as possible on theii monthly birthdates Baylcv obtained average test- 
rctest coiielations during the preschool peiiod (21 to 36 months) 
of ,84 for an mteival of three months (21x24, 24x27, and 27x30 
months); and a slightly lowci aveiage correlation of ,83 for an 
interval of six months (21x27, 24x30, and 30x36) 

Consideration of studies that have been made of mental test 
constancy during the preschool period reveals the need of a study of a 
fairlv large gioiip of cluldien, of known socio-economic status, who 
would be tested and retested at iipecified ages during the preschool 
years Such a study has been made on a group of childien which is 
representative of the children living in Berkeley, California. 

The Present Study 

The Sam file 

The 252 children included in the present studs^^ weie given theii 

This group of 2S2 children is a iepresentativc siibsample with respect 



288 


JOURNAL OF GI-NLTIC PSYCHOLOGY 


first mental test at the Institiuc of Child Welfare at the age of 21 
months At this time the group was divided into two matched sub¬ 
samples of 126 cliilcircii on the basis of ccitain socio-economic factors 
(parents' nationality, income, father's occupation, socio-economic 
rating, neighborhood, and mothers age and education). One of 
these subfeaniplcs was admitted to the Institute of Child Welfare's 
Child Guidance Clinic (undei the direction of Dr. J, W Mac- 
farlane, 14). This gioup will be lefcued to as the ^'Guidance 
Gioup/^ the children in the second subsamplc will be referred to 
as the ''Control Gi oup/' The children in the two groups wcic gwea 
mental tests at the following agesj 


Guidance 

Control 

21 months 

21 months 

2 years 

— 

2^ years 

— 

3 years 

3 years 

ZYz years 

V/i years 

+ years 

4 years 

5 yeai^ 

5 yeais 

6 years 

() ycnis 

7 years 

7 ycius 


Every effort was made to test the childien as ncaily as possible 
on their birthdays. Actually from 72 to 95 pci cent of the children 
were tested within one month of theii birthdates at the various age 
levels, The age lange included at each age level and tlic per cent 
of cases tested within a month of their biithdays me given in 
Table 2. 

As was to be expected in a cumulative study, a numhei of children 
were unable to come in foi one or moie of the mental tests. The 
number of children actually tested at each age level is given m 
Table 2, Theie appears to be no leason to believe that the children 
?iot tested at any age level constitute a selected group The most 
frequent cause of a missed test was the family's being out of town. 

The Mental Test Data 

Two mtclligence tests weie used. Each child was tested at suc¬ 
cessive age levels on the same test, either the California Preschool 
Schedule I (Cal I) the Califoima Pieschool Schedule II (Cal. 

to certain socio-economic factors of the children incUidcd in the Berkeley 
Survey, The Berkeley Survey is comprised of eveiy thud child born in 
Berkeley over an cightcen-month period, January, 1928 to June, 1929 (18). 
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TABLE 2 


Age Range Included at Specified Levels 


Age level 

Range of ages 
included 
(in mos ) 

Total number 
of children 
tested 

Per Cent of cases 
tested within one 
month of birthdate 

1-9 

20 0-22 

234 

95 

2-0 

22 5-25 

113 

72 

2-6 

25 5-33 

114 

77 

3-0 

33 5-39 

229 

76 

3-6 

39 5-45 

215 

80 

4-0 

45 5-51 

211 

89 

5-0 

57 5-66 

210 

81 

6-0 

66 5-78 

214 

86 

7-0 

7S 5-91 

2oa 

95 


II)*^ The numbei of childien tested on these scales is shown in 
Table 3 It will be noticed that more tests were given at age level 
21 months than theie are childien; this is because 20 children were 
tested on both scales at that age level 

The mental test scores for each scale repoited in this study ar-e 
sigma scoies based on the means and standard deviations of the 
total point scores at a given age, In some cases, for greater con¬ 
venience, tlic sigma scoies have been translated into scale scores 

X X 

(Scale score = 10 — 50, where — is an individual child*s 

cr IT 

sigma scoie). 

The reliability of the two preschool tests (Cal I and Cal. II) 
may be shown in the following ways* (a) correlation between 
scoies earned by the same children on the two diiJeient tests, (^) 
split-half reliability coefficients or (r) test retest correlations Sixty- 
one children were tested on both Cal, I and Cal 11 between the 
ages of 21 months and 3 years The coiielation between scores 
earned on the two tests was 71 Split-half reliability coefficients 
have not been ascertained for this group Howevei, Bayley (2, 3) 
repoited split-half reliability coefficients for the 60 children in the 


®The published California Ptesc/iool Scale Fonn A (11) is composed 
largely of items fiom the California Preschool Schedule 7, together with 
a few items from the California Preschool Schedule II The test items 
for the California Schedules I and If include selections made by Dr Adele 
S Jaffa from several standardized tests [Gesell (6), Minnesota (7), and 
Bayley (4)], together with some original items first validated at the 
Institute These scales have been normed by the Thurstone method of 
absolute scaling 
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lofitnt Growth Study on Cal. I between the ages of 21 months 
and 5 years. The leliahility of the total test (split-half using 
the Spearman-Brown correction) was: 

at 21 months 
,80 nt 2 yenrs 
,89 at 2J<2 years 
.84 at 3 years 
92 at V/i yenrs 
94 at 4 years 
,95 nt 5 years 

It seems reasonable to suppose that similar split-half reliability co¬ 
efficients would be obtained for the 252 childicn in the present study 
on this scale, Evidence rcgaiding the comparative reliabilities of 
the two scales will be given when tlic constancy of test performance 
on the two tests is discussed. 

At 6 and 7 years, all the children M^cie tested on the Stanford- 
Binet, The IQ's obtained were convejtcd into sigma and scale 
scores so that they would be in compatablc foim to the mental test 
scores obtained between 21 months and 5 vcais 

The children weie tested by cxpciicnccd examiners, and usually 
bv the same examiner on successive tests. Miss Liicile Allen tested 
the majority of children in the Control Group at every age level,* 
Mr. Sheviakov and Mis. Campbell tested the Guidance children 
whom they were following in the Guidance Clinic. 

Co7istancy of Mental Test Pet fotmance. 

The constancy of mental test pciformancc on tlic Uvo pic^chool 
mental tests, the California Pieschool Schedules I and ifj is pre¬ 
sented in Table 3, Correlations between children's scores at ad¬ 
jacent age levels are fairly high, varying from 64±.05 to 76±:,03, 
but the correlations dccicase with the intcival between tests There 
IS only very slight prediction of performance on the Stanford-Binet 
at 6 or 7 years from an initial test given at 21 months (/'s from 
17 to .32)—and this ts tt ue fqt both tests (Cal. I and II). How- 
evei, the 3-year, 334-ycar, 4-year and 5-vcar test scoies do give a 
fair prediction of peiformance on the Stanford-Binct at 6 and 7 
years (rs range from >54dz.05 to 76dz.03). 

The higher intcrcoiiclations of Cal, I scoics at the voungci ages 
suggest that this test is a moic reliable one between the ages of 21 
months and 4 years. Howevci, Cal. 11 scores at 5 yea is are more 



TABLE 3 . T TT 

CoMmiSOB OF TH. C«»F,Fr.»CF OF TEFT PEF^MAOCE OF COL.FO.m PF.OCHOOL SCHFOm... 1 ... 11 


TwTARJORlE PYLES LIOKZIK 


291 


-VI +l -VI -VI -VI -VI 

f>c> Os OIO On. 'VD 

V>vn 


0<r>IC>Ci Oc> 00 C^C> 

''+ 1+1 +1 +l +1 +1 +1 +1 +1 +1 

T~t t'^vo 

'Or'>. '.ov:* 


+1 +1 +1 +1 +i +1 +1 +1 

ONCsI^'n-L^&o 1—1»—I 

I ^ I >o 


+1 +1 +1 +1 +1 +1 


W +1 +1 +1 +1 

On v'j I t"— ^ 
m. I VO 


‘'+1 +1 
CO so 


,—ito e<-»T|' C'lH- <N I QQ ^ 

K CO t'N. wk On cn On 0> | w O 


«*« ^ 

^OU OO UU OU OU 



292 


JOUHKALOt? GTiNI riC PSYCHOLOGY 


hiphlr corrclateJ with scores on the Stanfoicl-]^nct at 6 aod ? 
years than are the Cal. I scoics. Thus it would seem that Cal. I 
is a moie reliable test and that it has a j^rcatcr piechctivc value at 
the earlier ages, while Cal. II is a more reliable test .it the later 
ages of the preschool petiod. There is no evidence that the differ¬ 
ence in constancy figures foi tl\e two tc ts is due to differences iti 
variability. 

Probably the most intcicsting fact to be gleaned from Table 3 
IS the similarity in the trend of the icsnlts for the two tests. These 
tvpcf eritiiely diffeicnt tests (although similar m form and type of 
test items) agree in showing that constancj' of mental tcbt perform¬ 
ance is markedly dependent on both the ages of the clulclren when 
tested and on the interval between tests 

/Jffe Rafw 

One way in which the dependence uf test constancy on interval 
between tests and age of testing may be shown is to consider the 
intercorrelations between mental test semes in ielation to the age 
(jJ at fust test 


C/1 at second test 

It IS clear that the age uitio decicascb as the interval between tests 

increases. Thus> ^— - - - - --■=: 50 b gicatei than 

C/1 of 2 yeats at secoad test 

C/1 1 yea) at fust test __ 

CA 3 yeats at ^second tesf 

But with the htaval bcHoeen tests held cottstant, an age ratio at a 

higher age level is gieatci than an age ratio at a lower age level, 

rrv, 9 years ^ ^ ll 

Thus, •— -— ,90 IS gieatei than - — ,66 

10 yean 3 yeats 


The magnitude of a correlation between tests varies diiectly with 
the age ratio, that is, the higher the ratio the grcatci the correla¬ 
tion This is shown jn Table The correlation between 22 age 
ratios and the corresponding correlation coefficients (foi Cal I) is 
,92dz 02. Thus a high con elation between test scoics may be due 
to a short interval between tests at a lower age level or to a higher 
age of testing with a longw intcival between tests. With the same 
interval between tests, the coi relation will be bighei at the higher 
age levels. It should be emphasized that the rchition found here 
between the age ratio and mental test iiitcrcorrclations wns foi the 
age range 21 months and 7 years. It is ciuitc possible tliat this 
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degree of reUtionsliip would uot be found to exist for the entire 
growth period fiom birth to maturity, However, if the r'clationship 
IS high throughout the giowtli pciiod, the age ratio does aftord 
a simple means of recalling tlic inagiiitude of the relationship which 
exists, between mental test scores given at diftcicnt age levels The 
correlation between the age ratio and the coi relations obtained for 
Cal II IS 78±:.06, wdiich is considciably lower than that found 
for Cal I. It is possible that this much lower coefficient invalidates 
the age latio concept, hut it is also possible that tlic relationship 
is lower because tlic Cal II scores arc less leliablc, Inspection of 
the coefficients obtained foi Cal. II shows moic inconsistencies than 
for Cal I The i liaving tlie most eifect in lowering the relation¬ 
ship between the age ratio and the r's is the conclation between 
ilie 3- and 4-vcai test scoics of .46 (sec Table 3), Higher co¬ 
efficients were obtained between the 3-ycai scoics and scoies obtained 
at 5, 6, 01 7 years, suggesting that a bighci coefficient was to be 
e\pccted between the 3-ycai and 4-ycai test scoics. 

In Tabic 5, the constancy of mental test pcrfoimance foi the 
Guidance and Contiol Gioups is given, icgardless of whcthei cliil- 
dien wcic tested on Cal, I oi 11. Tlic ticiids noted when consider¬ 
ing icsults for Cal, I and Cal IT aie to be seen again when results 
for these two different gioups of childicn aie coixipaicd. The 
avcLugc of the in tci con el at ions foi the GuicUmce Gioup is 57 
(excluding results obtained at 2 and years), and for the Con¬ 
trol Gioup .59 Coiiclations between scoics earned at adjacent 
age levels are faiily high, vaiying from ,65 to .77. The tendency is 
again noted for the coirelations to vaiy diiectly with t!ie ages of 
the children and invcisely with the intervals between tests Thus 
the corieiations for the Guidance Gioup over tlic following twO' 
year intervals are: 

2 to 4 ycnis — ,46 ^ 

3 to 5 years = 53] 

4 to 6 years — ,6J] ,Tiid 

5 to 7 ye.srs = 73 

There aie seveial slight inconsistencies in the lesiilts obtained 
foe the tw'o groups, A higher ton elation was found between the 
21-month and 3-year tests for the Control Gioup (.59), than for 
the Guidance Group ( 47), The reverse might have been expected 
since a largci proportion of the Control children wcie tested on 
the less leliable Cal. 11. However, it seems that the coefficient for 
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the Guidance Group is too low partly because of cliancc factors* 
since a higher correlation was obtained between the 21-month atii 
3j/i^ycnT test than between the 21-month and 3-ycar test. Another 
inconsistency occurs in tlie conelatioii between tbc 21-month scores, 
and those obtained at 7 years (*42). The comparatively Urge 
standard deviation of die 7-ycar test scores may account in part 
foi this coefficient. 

The correlation of .30 between the 21-month and 6-year mental 
test scores indicates the slight picdiction tliat exists ovci that age 
period Updograff*s (17) and Goodenough's (8) finding that an 
initial test is less reliable than a <»ubscQUcnt test should be recalled 
when considering these results. However, the same trend is notice¬ 
able when performance at 2 and years (which aie not 
aic compaied with those at 4, S, 6, and 7 years. 

The couelation between the age latio and intercorrclations of 
mental test scores foi Guidance children (36 shown in Table 
4) is 87±.03, The couelation between the age ratio and cone- 
lations obtained foi the Gontiol Gioup is ,9l;J=,02. These corre¬ 
lations betvvecn tlie age ratio and constancy coefficient for the two 
tests (Cal I and 11) and foj the two groups (Guidance and Con- 
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01 Cn\Nae3 in Mental Test Scores to the Interval ectwern 
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trol) agree fairly well in showing that the age ratio may prove to 
be a useful concept in relation to group mental test constancy figures 
An intciesting consideiation is whethei the correlations between 
mental test scoics are determined by a relatively small pioportion of 
cases 01 by the group as a whole* Distiibutions of the changes in 
mental test scores between certain age levels are given in Table 6 
It may be seen in this table that the tendency to change in score 
is a geneial one The peicent of cases showing a very slight change 
on a retest vanes fiom 20 pei cent between 21-months and 7 years 
to 31 pci cent between 6 and 7 years The average change in score 
between 6 and 7 j-^cars is 5 of a sigma,® while the aveiage change 
in scoie between 21 months and 7 yeais is J) of a sigma score 
Theie aie a few instances of marked changes in score but the dis¬ 
tributions of changes in scores are normal and suggest a multi¬ 
plicity of factors detei mining the changes in mental test performance 
Examples of vaiying degiees of constancy of mental test pcrfoim- 
ance for individual children arc shown in Eiguie 1. Case 355 and 
Case 385 (who earned the highest IQ m the group at 6 years) 
represent instances of extiemcly marked gains in relation to the 
group semes between 21 months and 6 years. Case 355 increased 
from the 1st to the 90th percentile (assuming that the distribution 
of sigma scores is normal at the various age levels), Case 385 in¬ 
creased from the 31st to the 99 998th percentile. Case 324 in con¬ 
trast consistently earned one of the highest scores in the gioup 
It IS interesting to note how comparatively little her scores vaiy 
on the eight dlfteient tests. Case 405 is a microcephalic child boin 
to a superioi family She was diagnosed a microcephalic <at the age 
of 21 months, Her scores have been the lowest in the group at 
every age level,“ Case 351 represents a fluctuating performance. 
Other cases could be piescnted to show a drop in test score fol¬ 
lowed by a gain. Case 539 scoie above the average at 21 months 
but obtained the second lowest scoie in the gioup at 6 years Her 


"The standard deviation of the 6- and 7-year IQi is 13 points of IQ, Thus 
an average change in sigma scoie of 5 may be considei ed to equal <5 5 
points of IQ approximately 

^Caae 405*a scores have not been included in any of the correlations 
reported in this study It is not to be expected that such a markedly 
deviating case would be found in a sample of 252 cases If hei scores had 
been included in the corielations it would have been necessary to report the 
coedicient ^'including'* and ‘‘not including^’ her scores The inclusion of her 
scores would, of course, have raised the corielations reported between 
mental test scoies earned at different age levels. 
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CONSTANCY OF MENTAL TEST PERFORMANCE 
FOR INDIVIDUAL CHILDREN 



AGE IM MONTHS AOE IN MONTHS 



AGE IN MONTHS ACF IN MONTHS 


FIGURE 1 
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steady' decline in mental test peifoiinance with lefetencc to the 
gioup IS disturbingly impressiveJ 

The constancy of mental test performance for chilchcn earning 
extremely high and extremely low scoies at 21 months and at 6 
yeais have been considered in some detail. Of the ten children who 
obtained the lowest scores at 21 months* only two weie among the 
ten who obtained the lowest scores at 6 yeais (the micioccphahc 
Case 405 was, of course, one of these and she was the only case 
of the ten who failed to show some gam between 21 months and 
6 ycais with lefeience to the gioup scores), The average sigma 
score of these 10 children increased fiom —2 4 sigma at 21 months 
to —9 sigma at 6 yeais The gieafccst impiovemeat foi tins gioiip 
of 10 childien occuiicd between 21 and 24 months Factors which 
may be contiibuting to the maikcd changes in scoies between the 
fiist two tests are {a) unieliability of the initial test, due to emo¬ 
tional or othei factors, (b) changes in the nature of the test items, 
that IS* a largci pioportion of test items requiring the compichension 
and use of language at 24 than at 21 months The greatest gain 
in this group of children who earned such low scores at 21 months, 
was shown by Case 355 (Figuie 1) with an inciease of 3.5 sigma 
Tlie average IQ of the 10 children earning the lowest scores at 
6 years was 92 The scoies of these children decreased rather 
giaduallv from an average sigma score of —1 at 21 months to an 
aveiage sigma score of —2 1 at 6 yeais TJie scoies of two of the 
10 children decreased over 2 sigma. 

Two of the 10 childien earning the highest scoies at 21 months 
were among the 10 highest at 6 yeais Thus* for both the low and 
the high group, two out of 10 (oi 20 per cent of the children) 
maintained their extreme positions during the peiiod undei con¬ 
sideration Case 324 (Figure 1) is one of those who maintained 
her cxticmely high scoies, The average scoies of these children 
diopped from 2.2 sigma to 1. sigma, and as in the case of the 
childien with the lowest scoies, the gicatcst change took place be- 


Ht would be fippropnate at this point to attempt some explanation of the 
facts that have been presented However* since many of the possible 
explanations (emotional factors, enviionment stimulation of the home and 
nursery school, etc ) can he evaluated from the available data, this discus¬ 
sion of detei mining factors will be postponed to a future publication in which 
the relation of certain f,iLtors to luental test scores and changes m mental test 
scores Will bc presented (cf 10) 
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tween 21 and 24 months. Two of the 10 childien showed a de^ 
crease of 2,8 in sigma score. 

The 10 children with the highest scores at 6 years increased 
from an average of .6 sigma to 2 4 sigma between 21 months and 
6 years. This incicase took place quite giadually fiom one age 
level to the next. Case 385 (Figure 1) showed the greatest gain 
(4,6 sigma). 

Discussion ol the constancy of mental test pciformnnce for chib 
dren earning extreme scores shows that marked changes occur over 
this age period, and indicates fuithcr that the changes are most 
apt to occur between 21 and 24 months In other words, the 
initial test docs seem to lack the predictive value of a second test 
given fairly soon after the first, 

The results reported on the coni»tancy of mental test perform¬ 
ance for children earning extreme scores show tlmt thcie is a strong 
tendency for a legression towaid the mean on retests The corre¬ 
lation between high scores on the (list test at 2l months and 
gains in mental test scores between 21 months and 6 years is —.68 
Thus, for a child earning an extreme score at 21 months, there 
IS more likelihood of a regicssion toward the mean than constancy 
of performance in the subsequent years. 

Summary 

A group of 252 children who comprise a representative sample 
of the children living in Bcrlcele 5 ^ Californifi, were given mental 
tests at specified ages duiing their preschool years. The children 
were first tested at the age of 21 months, and subsequently on their 
half-yearly and yearly biithdates. The constancy of mental test 
performance between 21 months and 7 years was found to be essen¬ 
tially the same on two different preschool mental tests (Cnh/ornia 
Preschool Schedules 1 and //), and for two comparable subsamples 
of the main gioup Although test perfoimance is fairly constant 
over short age periods, mental test constancy appears to be markedly 
dependent on both the ages of the children and the interval be¬ 
tween tests. The age ratio, 

GA at first test 
GA at second test 

which takes both these factors into account, is correlated with the 
mental test constancy coefficients on the California Preschool 
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Schedule I to the extent of 92±02, and with test constancy co¬ 
efficients on the Calif 01 nia Preschool Schetile II .78±:.06. The re¬ 
sults show that an initial test given at the age of 21 months gives 
a negligible piediction of test success on the Stanford-Binet at 6 
or 7 yeais. Tests given at three years or later to children who 
have had test experience ate much moie predictive of success on 
the Stanford at 6 or 7 years (correlations range from .58 to .76), 
yet aie not high enough to warrant full confidence if one were 
adopting a child, Marked individual differences in test constancy 
aie noted Twenty per cent of the children earning extremely high 
or extiemely low scores at 21 months maintain that position to the 
6-yea 1 test On the other hand, there are many instances of ex¬ 
tremely marked changes in mental test scores One child gained as 
much as 4 sigma> while two children gained over 3 sigma between 
21 months and 6 yeais 

These results suggest the impossibility of making an accuiate 
prognosis of future ability on the basis of a single mental test 
given befoie the age of two, but suggest further that repeated tests 
and tests at latei ages of the preschool span have increasing pre¬ 
dictive value 
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STUDIES IN MENTAL DEVELOPMENT. I. PERFORM¬ 
ANCE ON GESELL ITEMS AT SIX MONTHS AND 
ITS PREDICTIVE VALUE FOR PERFORMANCE 
ON MENTAL TESTS AT TWO AND 
THREE YEARS^ 


Samuel S, Pels Research Jnsiiiuie, A7tiioch College 


Virginia Lafayette Nelson and T. W. Richards 


One phase of the psychological testing program m the Fels study 
of child development has dealt with the use of mental tests at 
intervals during postnatal life. The tests used and frequency of 
observation have been the following: 

Gcsell developmental items ns described by Gesell (S) at 
six, twelve, eighteen, and twenty-four months 

Mernll-Palmer Scale at eighteen, twenty-four, thirty, thirty- 
six, forty-two months (9) 

Stanford Revision (1916) of the Binet-Simon Scale at thirty- 
six, forty-eight, and every year thereafter (10) 

The group tested has included about ISO infants, most of whom 
aie not yet old enough to have taken the full battery of tests An 
attempt was made to test the child as near as possible to his actual 
birthday 

It IS the purpose of this study, among other things, to determine 
the relationship between performance on early tests and that demon¬ 
strated on later tests The present leport is concerned with the 
inteirelationships between the perfoimance on the Gesell items at six 
months, and the relation of these perfoimances to the total test, the 
Meriill-Palmer test at 24 months, and the Stanford-Binet at 36 
months. Correlation has also been determined between the total 
test at SIX months and each of these later tests. 

One hundred and twentv-thiee childien wcie examined at or near 
the six-month birthday, by four examiners. Seventy-live per cent 
of the examinations weie made by one examiner (the senior author). 
Of the total group, 82 of these infants were examined within four 
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TABLE 1 

P^kc^ntace of Six Mouths Old Infants Passing Gesell Items, Compared with Percentages Obtained by 

Other Inveotgators 
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clays of the biithclay, of these 82, five tests weic lejectccl because so 
few items received a score. 

There arc, at the six months level of the Gcscll Senes, 48 items 
01 possible scores The numbci of subjects tested foi cacli item, the 
percentage passing each iteni> and the percentages obtained by four 
other investigations,—the Gcsell (5), llaylcy (1),^ Fillmore (4), 
and Linfert and Hlerholvci (7) studies,—aic picseiited in Table I 

It will be seen in Table 1 that bolds head cteef, and hands leaci 
iQ table were passed by 100 per cent of the Pels group. Ten other 
Items were passed by at least 90 per cent. The most difficult items, 
passed by less than 10 per cent of tlie gioup, weic coos to music (9 
per cent), wnfa/es drop in ctip (8 per cent), and fine pteheuswn (4 
pel cent). 

An examination of the Pels pciccntagcs passing in Table 1 will 
indicate that there is not a unifoim distiibution of items m terms 
of difficulty throughout the scale In tcims of deciles the fiequcncies 
aic picsentcd in Table 2. 

TABLE 2 

Pei cent Nuinbei of items 

*91-100 
81- 90 
71- 80 
61- 70 
SI- 60 
41- 50 
31- 40 
21- 30 
11 - 20 

__ 1 - 10 

^Includes two items passed by 100% of group. 

There is thus an overabundance of easy tests, while the frequency 
of tests throiigliout the deciles lowci than the higlicst is somewhat 
equivalent 

In order to deteimine the extent to winch the lesults on our group 
might compare with those obtained by othci investigators, correla¬ 
tions between the pciccntagcs of the vaiious gioups passing items 
apparently in common were made Since there wcie so few items 


12 

5 

5 

4 

5 

4 
2 
3 

5 
3 


^Dr, BayJey does not present the percentages passing single items in hci* 
published reports (1, 2, 3) but very kindly foiwauled them to us in per¬ 
sonal communication. We wish to acknowledge her kindness 
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m common between investigations (and since the Gesell percentages 
aie given in intervals of unequal lengths) coefficients were obtained 
by tlie method of lank differences (Table 3) They were as follows* 


TABLE 3 



No items 

Coefficient 

Percentages pass, Fels and Gesell groups 

48 

,8S ±.03 

Percentages pass, Fels and Fillmore groups 

5 

.91 ±05 

Peicentages pass, Fels and Linfert-Hierholzer 

8 

57 ± 17 

Percentages pass, Fels and Bayley 

24 

»S88d:09 

Fels percentage pass and Bayley age values 

24 

♦— S6S±.03 

Fels percentage pass and Fillmore age values 

5 

— 91 ±05 


^Peflrson coefficient 


Factors to be taken into account in comparing the Fels results 
with those obtained by other investigators aie (a) that it is extremely 
difficult to ascertain, simply by examination of reports in the litera¬ 
ture, whether or not the technique used for a given item, like srts with 
shffht support is comparable with that used by us oi by othei investi¬ 
gators An attempt has been made to avoid comparisons wheie the 
similaiitv of Fels technique to reported technique was at all doubtful. 
{b) The numbers of cases used in studies compared with our own 
were approximately as follows: Gesell, 50 infants, Linfeit and Hiei- 
holzer 46-50; Fillmoic 87-139, Baylcy 61. Each of the groups, 
with the possible exception of GcselVs, was possibly of slightly su¬ 
perior socio-economic status, as was the Fels group. 

Statistical analysis showed that the Fels group had significantly 
less difficulty than the Bay ley group on 12 of 24 compaiable items, 
and significantly gi eater difficulty on one, legmds pellet By com¬ 
parison with the Fillmore group, one item was significantly easier 
for the Fels gioup pellet ivhole handj and one moie difficult sits 
alone The Linfeit and Hierholzci group was superior to the Fels 
groups on pats table, and infeiioi on makes stepping movements Such 
differences may be due to real differences between the groups in 
ability, the obseivations of other investigatois differing as much 
from each other as from the Fels observations. It would be unsafe to 
assume, howevci, that differences in ability account entirely for the 
variation in recorded peifoimance, for there aie undoubtedl}'^ differ¬ 
ences in the criteria of success used in various laboratories. 

The mean percentages passing compaiable items in each of the 
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investigations compared with the FeU luvestigation arc picscnted 
in Table 4. 

TABLE 4 



Number of 

Fels mean 

Other mean 

Investigator 

comparable items 

|)ci cent 

per cent 

Fillmore 

S 

50 2 

53.8 

Lmfert-HierhoUtr 

3 

46 3 

37 4 

Bayley 

24 

66,9 

55.8 

Geaell 

48 

61.1 

5+4 


The Fels group would seem, from the above, to pass comparable 
items slightly more easily than any of the other groxips except the 
Fillmore group. This may be due to an actual superiority in per¬ 
formance, or to a lower criterion of performance on the part of 
the examiners for the Fels group. It is obvious from these data that 
the distribution of items in terms of difficulty is neither a normal 
nor an even one; there arc too many easy tests. 

Scoring thb Total Schedulf at Six Months 

Attempts to obtain for the total test a score weighted for diffi¬ 
culty of the items were made by assigning probable error values to 
the percentages passing When total scores thus weighted were cor¬ 
related with the ratio of numbci of items passed to the number 
attempted a coefEcient (Pearson) of .9S6dr 01 was obtained, indi¬ 
cating that the number of items passed was as good an index of 
performance on the total test as was such a scoie weighted for 
difficulty. 

The distribution of number of items passed (in all cases calculated 


TABLE S 


Score 

Frequency 

6 0 to 10.9 

3 

11 0 to 15.9 

4 

16.0 to 20 9 

10 

21.0 to 25 9 

IS 

26.0 to 30.9 

9 

31 0 to 3S.9 

20 

36.0 to 40.9 

14 

+1 0 to 45 9 

2 

Total 

77 

Mean 

28 17 

Sigma 

8 70 
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as the number out of a possible 46) is given in Table S. It will be 
seen tht'it the distribut;on is definitely bimodah 

The coefficient of reliability for this group of 46 items was ob¬ 
tained by the split-half method, using items in two series alternating 
in difficulty The value obtained with 65 cases, + 79rb.03 is raised 
by the Spearman-Brown correction to +,883di 02 This compares 
favorably with values reported in other investigations at six months * 
Lmfert and Hierholzer +.81, Bayley +.95, Fillmore +.90. 

The Relationship between Total Test Performance ani> 

Agb 

Although the group used m calculating the percentages passing 
each item was restricted to those tested within four days of the sixth- 
month birthday, there were 110 children tested m all The spread 
in age is given m Table 6 

TABLE 6 


Age inteival 

Number cases 

22 5 to 314 days early 

1 

13 5 to 22.4 days early 

0 

4 5 to 13 4 days early 

4 

4,4 days eaily to 4 5 days late 

77 

4 6 to 13 5 days late 

17 

13 6 to 22 5 days late 

4 

22 6 to 315 days late 

3 

31 6 to 40 5 days Inte 

2 

40,5 to 4-9 S days late 

0 

49 6 to 5S,5 days late 

0 

58 6 to 67 5 days late 

1 

Total 

109 


The correlations between age and ratio of passed to attempted 
items^ for all children who tried at least two-thirds of the items was 
+ 10=b,06, indicating little relationship 

Sex Differences in Performance on the Six Months Gesell 

Schedule 

No reliable difference between sexes was apparent m total test 
scores, Statistical tieatment of diffeiences on single items yielded 
no critical ratios (on a sigma basis) of three, and but one greater 


'Referred to hereafter as total test score 
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than two (27, the females being siipeiioi to males on clasps dduglin^ 

Relationship ultweln PiiUrouMANCK on Single Items and 
Performance on the VViioi-b Tfst at Six Months 

Biscrial coefficients of con elation weic dctei mined foi the group 
tested within four davs of the sixth-month biithday between the 
pcifortnancc on ceitain items and the total test score. These coeffi¬ 
cients, for all items passed by not more than 90 per cent of the group, 
are presented sn Table 7, togcthci with the pciccntages of the group 
passing each item. 

TAPLE 7 



Biseii.'il 1 * 

Percentage 

Inhibits head and one hand 

.88 

65 

Exploratory manipulations 

,87 

Si 

Lifts inverted cup 

87 

76 

Reache-s diicctiy foi spoon 

86 

65 

Secures cube (from inverted cup) 

,82 

31 

Picks up cube 

,82 

77 

Dangling ring: seues above head 

80 

50 

Dangling ling, persistent reaching 

,80 

43 

Pals table 

,80 

74 

Reacts to mirroi image 

77 

88 

Looks foi fallen object 

77 

56 

Thiows objects to floor 

75 

55 

Manipulates one hand 

72 

63 

Makes stepping movements 

69 

63 

Papei purposeful rcflccion 

62 

25 

Drops one cube for third 

68 

36 

Sits with slight snppoit 

.66 

89 

Dnngling ring, clasps ring 

,66 

89 

Takes bottle m and out of mouth 

65 

52 

Bungs spoon 

63 

49 

Regards pellet 

62 

46 

Cieeps 01 hitches 

61 

20 

Holds two cubes 

58 

88 

Prefers one hand 

58 

18 

Music* laughs 

58 

29 

Conscious of fallen object 

.55 

84 

Rolls back to stomach 

55 

76 

Casts objects for noise 

55 

22 

Pellet whole hand 

54 

14 

Sita alone 

52 

16 

Says '*niama'’ or *'dnda^^ 

51 

18 

Splashea in tub 

.47 

74 

Music, stops crying 

.37 

51 


*Tliese cocffirienfs aie nboiii: ,06 points higher than those obtained by 
corrclnting the items with the total test less the Item in question, the differ¬ 
ence varying fiom ,0+ to 07 as the frequency in one category becomes 
more or less than 50% 



VIRGINIA LAFAYETTE NELSON AND T W. RICHARDS 311 

Examination of the coefficients above show's that those items cor¬ 
relating best with the total number of items passed aie of distinctly 


TABLE 8 


Motor 


Inhibits head and one hand 

88 

Exploratory manipulations 

87 

Lifts inverted cup 

87 

♦Reach for spoon 


Secure cube 

8.2 

Pick up cube 

82 

Dangling ring seize 

,8.0 

♦Dangling ring reach 

80 

Pat table 

80 

Throw objects to flooi 

75 

Manipulates one hand 

,72 

Drop one cube for third 

G8 

Paper purposeful leaction 


Dangling ring clasps 

(j6 

Bottle in and out mouth 

65 

Bang spoon 

63 

Hold two cubes 

.58 

Piefer one hand 

59 

♦Casts objects for noise 

55 

Pellet* whole hand 

5+ 

Splash in tub 

47 

MEAN MOTOR (N21) 

71 

Afio/irettcss of Dtsiattc/; Pstccptivs 


Reaches for dangling ring 

80 

Reaches directly for spoon 

86 

Reacts to mirror image 

77 

Looks for fallen object 

77 

Regards pellet 

62 

Music laughs 

.58 

Conscious of fallen objects 

55 

Casts objects for noiae 

55 

Music stops crying 

37 

MEAN AWARENESS OR D P (N =7) 

65 

Loconi 6(01 -pojfHIctl 


Makes stepping movements 

69 

Sits with slight support 

,66 

Creeps or hitches 

61 

Rolls back to stomach 

.55 

Sits alone 

52 

MEAN LOCOMOTOR-POSTURAL (N = 5) 

61 

Lauffuagr 


Says *‘mama'* or *Macla'* 

51 


♦Also included in awareness or distance senes peiceptive 
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more grasping and manipulative nature than arc those correlating 
least. It Is obvious that there are more items of this sort in the 
scries at this level, which accounts for the nature of these rela¬ 
tionships, When items are classified roughly according to five 
categories—motor (including reaching, grasping, manipulating, 
laterality), awareness or distnncc-pcrceptlvc, locomotor-postural, lan¬ 
guage and adaptive, the icsults in averaging coefficients weie obtained 
as shown in Table 8. 

Such a summary, qualitative as it is, shows definitely that there is 
a premium placed upon items involving giasping, reaching, and 
manipulative behavior, with such features as postuic, locomotion, 
and perception, in a secondary position. This is done simply by 
including an overabundance of items of this motoi character, and 
this IS due possibly to the fact that such items of behavior arc most 
chaiacteristic or obvious at this age. A more careful statistical 
analysis of mtcrielationships between items is in ordei, to determine 
what specific factors aie tested by this icpcrtoiic of behavior at 
this age level, Bcfoie making this analysis, however, it will be 
interesting to dctertninc how the total test score on slx-montha 
Gcbcll items and how the items themselves arc related to mental 
development in subsequent ycais, 

The Relationship between Performancf on tug Gesell 
Series at Sik Months and Performance of 
Tests at Later Age Levels 

Longitudinal coirelations between caily test pcifonnance and later 
IQ have been obtained by Muhlenbcin (8) in connection with the 
Lmfert-Hierholzer material, by Bayley (1) for her series, and by 
Fillmore (4), who used the cailicst IQ obtained. Fillmore also 
correlated item perfoimance in baby tests with latei IQ, 

Bayley’s correlations for 61 childien between the performance on 
her series of tests at 4-5-6 and 7-8-9 months and performance at 
18-21-24 and 27-30-36 months ranged from -p.lO to Muh- 

lenbein correlated a quotient obtained from the Linfert-Hierliolzer 
tests at six months with the IQ at four and five ycais, obtaining a 
coefficient of +.11. This coirclation was raised to +*33=*= 08 when 
sigma scores for the early test and a restricted age range for the 
later tests weie used. Fillmoie’s coirclation between perfoimance 
on the scale at 6 months and the earliest IQ (at two to three years) 
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was +.320. In addition to the correlation of the total test scoie 
with the eailiest IQ she correlated certain of her items with this 
criteiion^ obtaining coefficients for the six months items ranging 
from +.02 to +.43. 

These investigations, though not dealing with the six months 
Gesell schedule as a unit, do deal with many of the items of the 
Gesell schedule and piobably sample the Gesell senes lathcr ade¬ 
quately, It IS obvious that there is little coirelation sliown in these 
investigations between perfoimance at six months and latei test 
performance This lack of con elation may be due to a numbei of 
factors, including poor reliability of the tests, influence of cnviion- 
ment on the abilities measured, or a too gioss lumping of specific 
factors which may be common to various age levels but the measure¬ 
ment of which is submerged by impioper weighting. 

The object of this report is to analyze the predictive efficiency 
not only of the total test at six months but of items within the test 
As stated above, a numbei of our children wcie given the Meirill- 
Palmer test and the 1916 Stanford Revision of the Binet test at 
later age levels. For coirelation with future test peifoimance the 
Items and the total test scores at six months on the Gesell series 
were coi related with the Meriill-Palmci at 24 months (on 48 chil¬ 
dren), and the Hinet at 36 months (on 31 childien). Total Gesell 
scores at six months were also con elated with the Mertill-Palmer 
at 18 months, but with a group of only 20 subjects 
The intercorrelations between tests wcie as follows: 

N 

Item score Gesell 6 months and Mernll-Palmei 

raw score 18 months 20 

Item score Gesell 6 months and Merrill-Palmer 

raw score 24 months 48 

Item score Gesell 6 months and Stanford-Binet 

mental age 36 months 31 

Haw score Merrill-Pnlmer 18 months and 

raw score 24 months 13 

Raw score Merrill-Palmei 18 months and 
Stanford-Binet mental age 36 (too few cases) 

Raw score Men ill-Palmer 24 months and 

Stanford Binet mental age 36 29 


7 

A- 62± 09 
37± 08 
+ 46± 10 
+ 62±,12 

-H,66± 07 


It will be seen that relationships are novvheic unusually high. 
Correlations between adjacent age periods,—6, 18, 24, and 36 
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months—are about .65, and highest m the group. The MerrilU 
Palmci at 24 months con elates as well with the Bmet at 36 as 
Jt does with the 18 months Meinll-Palinci. It is mtcicsting to 
note that the Gesell senes at six months couclatcs slightly better 
with the Binct at 36 months tlian it docs with the Merrill-Palmcr 
test at 24 months It will be seen latei that the mean itcm-corrcla- 
tions with the 24 months Mci nU-Pnlnicr and the 36 months Bmct 
hear out this tendency nuite niaikedly 

For predictive purposes thchC cocflicients me, of com sc, cxticmely 
low, presenting coefficients of alienation for the Gcsell scries and 
othei tests of .78 for the 18 months Mcriill-Palmci, ,88 for the 
tliiec ycai Stanfoid-Binct, and .94 foi the two year IMeinll-Palmer, 
Indices of foiecasting efficiency aic as low as 6 pei cent foi the 
two yeai Mcnill-Palmcr. Howcvci, it will be seen that the coeffi¬ 
cients aie Jiighci than those icpoitcd by otlici investigatois 

CoRRFLATIONS BliTWETN PERrORMANGE ON TesT IteMS OF THE 

Six Months Gesfll Srrhs and PLurouMANCL on the 
Merrill-Palmfr I'nsT at Twenty-Four Months 
In the hope of determining whcthei oi not an tinalv^is of lelatioU' 
ships by Items might indicate a highci predictive value for ceitain 
of them than for the total six-months scries cn masse, it was de¬ 
cided to con elate each of the items passed by at least 90 pei cent 
of the group at six months with the peifoimaiicc at 24 months 
(Meriill-Palincr raw score) and at 36 months (Stanford Binet 
Mental Age). It should be kept in mind that the thice 5 ^ear Binet 
on 31 subjects coirelated slightly bettci with the Gcsell six months 
senes than did the two year Men ill-Pnlmei on 48 subjects 

TABLE 9 


Score Freriueticy 


6 to 8 


3 

9 to 11 


0 

12 to 14 


4 

15 to 17 


11 

18 to 20 


11 

21 to 23 


8 

24 to 26 


6 

27 to 29 


3 

30 to 32 


3 

Total 


48 

Mean 


19.88 

Sigma 


5.57 
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The distribution of raw scores for the Memll-Palmer test at two 
years is shown in Table 9 

Item correlations were determined by means of the bisertal coeffi¬ 
cient technique The coefficients secured, in order of their size, 
appear in Table 10 

TABLE 10 


Regards pellet 58 

Picks up cube 49 

Splashes in tub 44 

’♦‘Looks for fallen object 43 

Music laughs 40 

Reaches directly foi spoon 39 

Thio'ws objects to floor 39 

^Lifts inveited cup 38 

Holds two cubes 37 

Piefers one hand 37 

Sits with slight support 36 

Casts objects for noise 33 

Dangling ring* clasps ring 29 

Dangling ring seizes above head 28 

Dangling iing persistent reaching 27 

Drops one cube for third ,27 

Exploratory manipulations 25 

Music stops crying 25 

Takes bottle in and out of mouth 22 

Conscious of fallen object 22 

♦Pellet whole hand 19 

Makes stepping movements 15 

Papei purposeful reaction 14 

Bangs spoon 11 

Secures cube (fiom inverted cup) 08 

Creeps or hitches ,07 

Reacts to mirror image 04 

Inhibits head and one hand 03 

Rolls back to stomach 03 

Pats table 00 

Says "mama” and “dada” ,00 

♦Sits alone ■—05 

Manipulates unc hand —07 

•Fillmore coefficients with earliest IQ 
Looks for fallen object 30 
Hunts covered object 22 
Picks lip pellet 43 


Sits alone 25 

The avcrfige of these coefficients, at 23, Is much lower than the 
correlation between the total Gesell Schedule and the Merrill- 
Palmer test, which was 33, However, certain items correlate much 
better than did the total test, namely, the first 11 items Interest- 



316 


JOURNAL or GCNLTIC PSYCHOLOGY 


ingly enough* many of these are not items of outstanding motor 
character. The items jcgmds-pellei, splashes tn tnbj looks for fallen 
objects, and jntisic: laughs aie not as *Wtor’* as some of the other 
items. 

As one might expect, item coiiclations tend to be lower m the 
case of the 24 months MernU-Palincr than in the case of the total 
test at six months. 

It ^Yill be seen that the ranking of six-months items as they 
correlate with the score on the Merrill-Palmer at two years is 
quite different from the ranking accoiding to their coirelation with 
tile total six months test Again the posturnl-locomotoi items rank 
low, and the one language item ranks very low Items which 
tended to correlate low with the Gcscll at six months but highly 
with the Meridl-Palmer at 24 months wcic 

Reffards pellet 
S pi as lies tti tub 
Alusfc: laughs 
Holds l*wo tubes 
Ptefets one hand 
Clasps dangling risig 
Music slops crying 

Tliose which conclatcd highly witli the Gcsell at 6 months, but 
low with the Mcrrill-Palmcr wcie 

Secutes cube from utverted cup 
Reacts to mttror mage 
Inhibits head and one hand 
Pais table 

Manipulates one hand 

There is a tendency foi items which we have designated as 
'"Awareness oi distance perceptive** to increase in their relative 
ranking, while the '"motoi** items tend to decrease. The mean 
coefficients for the groups compaied in the preceding analysis of 
relationships to the total test, in this case were, for the motor items, 
25, for the awareness-distance perceptive .32, the posture-locomotor 
.09, and for the one language item 00, Wheieas the motoi items, 
perhaps due to their greatei abundance in the 6 months schedule 
tended to correlate best with the total number of items passed, when 
coirelated with the 24 month Mcrrill-Palmcr tliey do not correlate 
as well as do the awaicness or distance perceptive items. Posturo- 
locomotor items correlate pooily with six months as with two year 
total performance. 
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Considering the items in terms of their piedictive value for 
Mernll-Palmer performancci it is obvious that though this value 
IS considerably higher in some cases than for the total test, it is yet 
\ovr. For the highest coefficient, of 58, the coefficient of alienation 
is .81, and the forecasting efficiency but 19 per cent. 

The method of multiple correlation was tried m several ways 
to determine whether or not higher correlation and hence higher 
predictive values might be obtained. The items which correlated 
with the McrrilhPalmer test at 24 months better than did the total 
6 months score (or better than .33), and which at least 25 and not 
over 75 per cent passed, were used in these correlations. These 
Items, and their zero order coefficients aie given in Table 11. 


TABLE U 



Biserial r 

Coefficient 

alienation 

Predictive 

efficiency 

Regards pellet 

58 

81 

19% 

Splashes in tub 

.4+ 



Looks for fallen object 

43 



Music. laughs 

.40 

.92 

8% 

Reaches directly for spoon 

39 

92 

8% 

Throw a objects to floor 

39 

,92 

8% 


Correlating the Merrill-Palmer at two years with combinations 
of two items gave only five coefficients higher than that for regards 
pdlet above. These all involved the item regards pelletj and arc 
given In Table 12. 

TABLE 12 



R 

Coefficient 

alienation 

Predictive 

efficiency**^ 

Regards pellet combined with 

66 

75 

25% 

Loolcs for fallen object 

66 

75 

25% 

Music laughs 

.64 

77 

Z3i% 

Splashes in tub 

60 

,80 

20% 

Reaches directly for spoon 

60 

.80 

20% 

Throw objects to floor 

.59 

.81 

19% 


•Formula for “Predictive Efficiency," 100[l—(1—r*")] or 100(1—A) 


These coefficients represent very little increase m predictive effi¬ 
ciency as the result of combining items in pairs 

Multiples were obtained in another way by adding as independent 
variables each of the above items in the decreasing order of their 
zero order coefficients. This effect is shown in Table 13 
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TABLE 13 




Its zero 

Cuinulntivc 

Predictive 

Item added la dio<re above it 

order r 

R 

eniciency 

fie//el 

58 


19% 

Plus splashes in tub 

.44 

GO 

20% 

Plus looks for fallen ohjccl 

43 

G6 

25% 

Plus music laughs 

.40 

.67 

26% 

Plus reaches directly for spoon 39 

67 

26% 

Plus throws objects to floor 

39 

.70 

29% 


It is apparent that the addition of more and more items increases 
the correlation and the predictive efficiency; indeed, it would seem 
that were wc to continue this process wc might get a fair degree of 
correhation On the other liand, tliese items are those winch cor¬ 
relate best with the criterion, and they exhibit no greater correlation 
between them than do othei items m the scale We might icgard 
the coefficient of 70 as somewhere near the maximum con elation 
obtainable with the raw score of the Mcrrill-Palmcr at two years. 
This degree of correlation is but 10 per cent more efficient for pre¬ 
diction tlian IS the single item, jegaids pellei. 

A general conclusion from the relationships here demonstrated is 
that the Gescll Schedule at six months is not greatly predictive of 
mental status as measured by the Men ill-Palmcr test at two years* 
Certain items in the scale at six months aic relatively more pre¬ 
dictive, but their con elation is not over ,60, In no sense may we 
regard the six months Gescll as measuring more than 50 per cent 
of whatever abilities the Merrill-Palmcr measures at two years, 

Correlations between Performance on Test Items of thb 

Six Months Gesell Serifs and Performance on the 
Stanford-Binet (1916 Revision) at Thirty-Six Months 

Correlations as made foi the 24 months Mernll-Palmer were 
also made for the Stanford-Binet at 36 months The 1916 Revision 
was used, and correlations were made with mental age Distribu¬ 
tion of mental ages at thicc years is given in Table 14. 

It will be seen tliat the distiibution is definitely bimodal, with 
peaks at 37 months (/{p about 100) and again at 47 months (/(? of 
135). This distribution and the small number of cases obtained at 
this level might decrease the significance of statistical treatment as 
compared with the relationships estimated for the Merrill-PalmcT 
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TABLE 14 


MA 

Frequency 

3+ to 36 

6 

S7 to 39 

8 

40 to 42 

2 

43 to 45 

3 

46 to 48 

7 

49 to 51 

3 

52 to 54 

1 

55 to 57 

1 

Total 

31 

Mean 

42.95 

Sigma 

5 97 


test at two years Despite these handicaps it would seem to us 
interesting, for puiposes of compaiison between the Binet at three 
and the Mernll-Palmcr test at two years, to relate to them early 
test pciformance on the Gesell items 

It has been mentioned that the raw score on the six months Gesell 
correlated +.47 with Binet mental age at three years 
The bisenal technique of correlation was used for the Binet lela- 
tionships to Gesell items at six months. Coefficients secuicd for each 
item, m deci easing order, aie given m Table 15. 

Correlations of six-months items with the Stanford-Binet at three 
years ranged from .00 to .58, grouping about 20- 25. The highest 
coefficient, with splashes in tub was obtained with an item correlat¬ 
ing very low with the total test. The following items correlated 
low with the total test but well with the Binet at 36 months 

Music^ laughs 
Splashes in tub 
Regards pellet 
Prefers one hand 
Music stops trying 
Casts objects for noise 
Sits alone 
Pellet whole hand 
Says or **dada** 

Those correlating low with the Binet, but highly with the total 
test were. 

Looks for fallen object 

Paper purposeful reaction * 

Throws objects to foor 
Lifts inverted cup 
Picks up cube 



320 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 15 


Splashes in tub »58 

Regards pellet »56 

Reaches directly for spoon M 

Prefers one hand 53 

Music: stops crying «52 

Music, laughs .52 

Dangling ring: pcisi&lent reaching .46 

♦Sits alone ,46 

Casts objects for noise 44 

Inhibits head and one hand 36 

Exploratory manipulations .36 

Dangling ring, seizes above head ,36 

Pats table .34 

♦Pellet* whole hand 32 

Secures Cube (from inverted cup) ,31 

Says “mama” and ”dndn*’ ,30 

Reacts to mirror image .30 

Takes bottle in and out of mouth ,29 

Bangs spoon .26 

Drops one cube for third ,25 

Conscious of fallen object 23 

Manipiilntea one hand .20 

Picks up cube .18 

♦Lifts inverted cup .18 

Makes stepping movements ,17 

Rolls back to stomach .16 

Throws objects to floor .10 

♦Looks for fallen object 07 

Paper* purposeful reactJOJi .02 

Creeps or bitches ,02 

Holds two cubes ,00 


♦Fillmore coefficients with e.irliest IQ[ 

Sits unsupported .25 

Picks up pellet 43 

Hunts covered object .22 
Looks for fallen object ,30 

As in the case of the 24 months Merrill-Palmer correlations, the 
strictly motor items tend to have lower coefficients than the aware¬ 
ness or distance perceptive items. The posturaLlocomotor items 
remain low throughout. The lone language item correlates slightly, 
for the first time, with the Bmet. Interestingly enough, sltthiff alone 
which correlates poorly with all other tests, correlates relatively 
higher with the Binet- 

Table 16 presents the average correlation for the motor, awareness, 
posturo-locomotor and language items with each of the total test 
scores. 
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TABLE 16 


Type 

Number 

Items 

Geselt 6 mos 
Total test less item 

Mernll- 
Palmer 6 mos. 

Stanford^Binet 
36 mos 

Motor 

21 

.65 

25 

.30 

Awareness 

7 

59 

32 

.41 

Posturo- 

Locomotor 

S 

.SS 

ll 

21 

Language 

1 

.45 

.00 

.30 

Mean 


60 

.23 

30 

Correlation 
total test 



.33 

.47 


It Will be seen above that the Gescll senes at six months consists 
to a large degree of motoi items These involve reaching, manipu¬ 
lation, grasping, etc , and naturally correlate well with the total 
test due to sbeei abundance. They do not correlate as well with 
either the Mernll-Palmer at two years or the Bmct at three years, 
however, as do items which wc have designated as ^^awareness'^ 
items These awareness items were reaches for dangling 
ring,^ leaches dvectly fo) spoon,^ leads to vwfoi images looks for 
fallen objecij legatds pellet, music, laughs, conscious of fallen ob¬ 
jects, throws objects for 7ioise,^ and music* stops crying They were 
set aside in a group because (with the exception of three items 
designated as fitting into the motor seiies) they did not seem pri¬ 
marily to involve manipulation of any sort, nor response to tactile 
stimulus. Essentially they involve reaction to a somewhat removed 
source of stimulus, although the lesponse itself is of motor character. 
In a sense they might be defined as peiceptive responses, or responses 
which would indicate reaction to a specific stimulus. By contrast 
with other items they imply a stimulus differential; they are not 
qualities of performance. 

In an effort to see whether or not the piedictive value of items in 
the Gescll series foi three ycai Binet mental age might be raised by 
multiple correlation, a technique similar to that used for the Merrill- 
Palmer relationships was used Five items were selected which were 
passed by from 25 to 75 per cent of the group, and which coirelated 
more highly with the Bmet at three than did the total six months 
test (which correlated 47). These, with their coefficients of cor¬ 
relation and alienation, and their indices of predictive efficiency are 
given in Table 17. 


^Also included under motor items. 
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TABLE 17 





Index 


Coefficient 

forecasting 

Item BiacrinI r 

alienation 

efHciency 

Splashes m tub 

58 

81 

19% 

Regards pellet 

.56 

83 

17% 

Reaches directly for spoon 

5+ 

84 

16% 

Music: slops crying 

♦52 

.85 

15% 

Music* laughs 

52 

85 

iS% 

Correlating combinations of 

two Items 

with the Binet mental 

age at three gave the coefficientb sliown m 

Tabic 18. 


table 18 



Combination 

R 

Coeff alien 

Index F.E 

Regards pellet and music. 


65 

35% 

stops crying 

.76 

Splash and music laughs 

75 

66 

34% 

Splash and reach for spoon 

♦71 

70 

30% 

Splash and music steps crying 

,70 

72 

28% 

Regards pellet and music, laughs 

69 

72 

28% 

Splashes and regards pellet 

,65 

76 

24% 

Regards pellet and reach spoon 
Reach spoon and music stop 

,65 

.76 

•2Alo 

crying 

64 

.77 

23% 

Reach spoon and music laughs 

.62 

79 

21% 

These coefficients repicbent 

an mci case 

in predictive efficiency 

of almost double that of the zero oidcr coi 

relations 


When multiple coefficients were obtained bv adding as independent 

variables each of the above items in order 

of their decreasing zero 

order coefficients, the results were obtained 

as shown in Table 19 

TABLE 19 






Predictive 

Item added to those above it Its zero order r Cumulative R 

efficiency 

SpUahes in tub 

.53 


19% 

Plus regards pellet 

.56 

65 

24% 

Plus reachca directly for spoon 

54 

73 

31% 

Plus music stops crying 

,52 

79 

39% 

Plus music laughs 

52 

.78 

37% 


The results (Table 19) would suggest that the predictive efficiency 
of single items is better than that for the tohal test, and is raised by 
combining items. When five items correlating relatively fiigbiy 
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With the Binet at three years, at about 54 are combined, a correla¬ 
tion o£ almost .80 is obtainable, which has a predictive efficiency of 
almost 40 per cent If we regard the abilities tested by the Gesell 
series at six months as basic to those measured by the Binct at three 
years, we may conclude that as much as 60 per cent of the variance 
in mental age at the later age level is sampled at six months. 

Summary 

A group of 123 infants were given the Gesell Schedule of items 
for the six months level These children ranged in age from five to 
eight months No correlation was tound between number of items 
passed and age Despite this fact, further correlations were limited 
to the gioup of 77 children tested within four days of the sixth 
month birthday. In this group no significant sex diffeiences were 
apparent, either for the raw score or between the percentages passing 
single Items. 

The difficulty of the items ranged from 100 per cent passing to 
4 per cent passing Weighting items for their difficulty gave scores 
which correlated almost perfectly with the number-of-items-passed 
scoie, so was considered as no more advantageous 

Item analysis showed that items involving reaching, grasping, and 
manipulation correlated most highly with the total score at six 
months; this was due to their abundance in the list of 46 items 
Items involving distance perception and awareness, posturo-locomotor 
abilities, and the one language item correlated but slightly with the 
total test The central tendency for item correlation with the total 
test was about .66 (lowered to about 60 when considered as cor¬ 
relation with the total test less the item correlated). 

The literature is in agreement in reporting six months performance 
to correlate poorly (from .10 to 30) with indices of later mental 
status. Our own analysis showed the relationship of total test score 
to two year Menill-Palmer raw score to be .37, and to the three 
yeai Stanford-Binet mental age 46 Single items combined in cer¬ 
tain ways gave multiple coefficients of as great as .70 for the two 
year test and 80 for the three year test 

When the nature of the six months items was considered in terms 
of their correlation with test performance at two and three years, 
there was found a tendency for manipulative items to decrease and 
for items of distance perception and awareness to increase in relative 
importance. 
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Compared with other studies, this report indicates that the Fels 
group may be somewhat superior in ability to other groups (with 
the possible exception of the Iowa Fillmore group). This analysis 
also indicates a greater degree of correlation between performance 
at six months of age and later test performance* To explain this 
Increased correlation Is difficult. Low correlation between mental 
test performance at various age levels might be accounted for, as 
Muhlenbein (8) has indicated, by a number of factors. Low relia¬ 
bility of the tests used, lack of constancy in the actual abilities 
measured or modification of them by environmental forces, the 
degree to which ability is adequately sampled by a test at a given 
age, or an actual leplacemcnt of abilities in the icpertoire at one 
level by a different set of abilities at another: these and other pos¬ 
sible explanations might be adduced to account for low correlatiou, 
If these arc the chief factors, then, in a situation of augmented 
correlation, we must assume that they arc less operative. The 
reliability of tests used would not seem to be different m this study 
from what it is m others, The fact that we have used the Gcsell 
Schedule as Gcscll described it viiphl make for a wider sampling of 
abilities at six months than would the items selected and added to 
by Bayley, Fillmoic, and Linfert and Hiciholzei, thougli this is 
difficult to demonstrate in any way. It is possible also that had 
these investigators used multiple correlation they might have ob¬ 
tained coefficients of a size better approximating our coefficients* 
Having considered these factors, there remains the possibility that 
at six months, and at two and three years, there is a common matrix 
of abilities which may be sampled at each point Certain abilities are 
common to each of the tests, though they form but a small portion 
of what the tests cover,—never over 50 or 60 per cent, and prob- 
ably less These abilities arc modified, of course, by environment* It 
seems possible that the range of environmental influences may be 
less in the case of the Fels group than in the case of the other 
groups, and that with this limitation in range there is a tendency 
for environmental factors winch make for enhancement of abilities 
to stand out, at the sacrifice of those most detrimental. In other 
words, the Fels environments arc of limited range, and are idatively 
more conducive to mental growth than those of other studies This 
would be in agreement with the findings of Muhlenbein (8). 

An important next step in the analysis of abilities at early stages 
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IS to determine the nature of factors which make for performance. 
At present we are preparing a report on the results of factor analysis 
pf Gesell Items at the six months level, and it is hoped that we may 
do a similar analysis of this schedule at 12, 18 and 24 months. How¬ 
ever, such an approach should require caution, since we are not sure 
that factor analysis will tell us validly more than do the simpler 
techniques here used. Nevertheless, it may be possible when this is 
done, to speak more clearly of the essential abilities involved in 
performance at these eaily levels, and eventually to relate them to 
specific factors in latei development on the one hand, and to newborn 
and even fetal behavioi on the other 
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STUDIES IN MENTAL DEVELOPMENT II. ANALYSIS 
OF ABILITIES TESTED AT THE AGE OF SIX 
MONTHS BY THE GESELL SCHEDULE* 

Snmuel S Pels Research hisiiiuiet Autioch College 


T, W Richards and Virginia Lafayette Nelson 


In the preceding report m tins senes (I) it was shown that tlie 
Gesell schedule of six months items seemed to consist of an abundance 
of “motoF* Items involving reaching, grasping, and manipulating 
which as single items coirelated well with the total test at that level, 
hut not highly with mental ability at two and at three years 
Indeed, certain items which correlated poorly with the total test at 
SIX months were superior to these motor items m their correlation 
with later mental ability It was tentatively indicated that the 
nature of these latter items was somewhat that of alertness on the 
one liand, and distance perception on the other. 

Because of the indicisive quality of these findings with respect to 
the Gesell items at six months, it was decided to intercorielate 
certain of the tests The items selected for intercorrelation were 
those Items passed by the middle 50 per cent of children from 25 
to 75 per cent Tetrachonc coefficients were calculated between 
each of 17 of these items with each other For these correlations 
77 subjects were used, in all cases the distribution represented at 
least 60 subjects 

The Items and their correlations arc presented in Tabic 1 It 
will be seen that all coefficients are positive, and range from 02 to 
1 00 There is a fair degree of correlation throughout, the coefficients 
average about .48 Sigmas for these coefficients varied from 00 
to 21 

Thurstone^s method of multiple factor analysis was used with the 
coefficients presented in Table 1 

Space will not permit presentation of the tables of lesiduals after 
extraction of facfois Table 2 will indicate the decline in the mean 
and standard deviation of the residuals 

It will be seen that after the second matrix (from which the third 

*Received in the Editorial Office on September 3, 1937 
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TABLE 2 


Matrix Mean lesidual Stanclaid deviation Extremes 


Con elation 

478 

21S 

02 

to 

1,00 

First 

— 006 

,148 

— 41 

to 

63 

Second 

— 006 

093 

— 35 

to 

28 

Third 

— 008 

083 

17 

to 

22 

Fou j th 

— 010 

07+ 

— 22 

to 

16 

Fifth 

— 006 

063 

— 20 

to 

18 


factor loadings aie extracted) not only the middle two thirds* but 
piactically all the lesiduals aie within the area defined by the 
sigma (about 16) of the average original con elation coefficient 
Fiiitliei, It will be seen that after the third factoi was extracted 
theie appeared to be no definite change m either ccntial tendency 
or variation of icsiduals; they seem after this point to vary at 
landom within a range loughly of 15 to —20 

It was decided on the basis of the results indicated m the fore¬ 
going paragraph to stop the analysis after three factors had been 
extracted. 

The factor matrix obtained from the analysis is shown m Table 3 
A number of rotations^ were tried, the clearest delineation of 


TABLE 3 


Item 

I 

n 

TTI 

Uniqueness 

Splashes in tub 

34 

— 20 

35 

,72 

Pats table 

78 

43 

13 

,20 

Inhibita head and one hand 

.91 

.4+ 

— 05 

00 

Roaches directly for spoon 

78 

— 09 

01 

39 

Manipulates one hand 

82 

40 

— 16 

14 

Makes stepping movements 

.71 

,23 

,06 

44 

Looks for fallen object 

,69 

— 39 

—.24 

32 

Throws objects to floor 

71 

— 27 

10 

41 

Takes bottle in and out of mouth 

69 

— 27 

.18 

43 

Music, stops crying 

42 

— 75 

00 

27 

Exploratory manipulationa 

82 

20 

— 24 

23 

Bangs spoon 

58 

.23 

,22 

56 

Regards pellet 

57 

03 

— 37 

53 

Reaches for dangling ring 

.79 

26 

,31 

,21 

Drops one cubs for third 

69 

12 

.26 

45 

Secures Cuba from xnveited cup 

91 

28 

—.22 

05 

Music laughs 

61 

— 66 

— 29 

11 


^For the benefit of those who might wiah to experiment with the factor 
matrix* we might indicate that the rotations made were of I and II 29"", I' 
and in 40'’; V and iV 23'’, V'* and III' 16", 11" and HI" 18"; 

ir" and I"" 12", ir'" and III"' IS"; to give I . , II . 

and in'''' 
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axes appearing to us to yield the anangeiucnt (excluding values less 
than 20) as shown in Tabic 4* 


TAlil L A 


Item 

I 

in 

a 

Reaches for dangling ring 

54 

69 


Pats table 

,71 

54 


Bangs spoon 

42 

50 


Inhibits head and one hand 

89 

,45 


Manipulates one hand 

86 

31 


Drops one cube for third 

41 

58 

23 

Makes stepping movements 
*Splashe9 in tub 

,58 

43 

20 


45 

28 

Reaches directly for spoon 

46 

38 

.51 

*Takcs bottle in and out of moulh 

22 

46 

56 

Throws objects to floor 

27 

40 

59 

Secures cube 

89 

29 

28 

Exploratory manipulations 

78 

22 

,35 

Regards pellet 

60 


.33 

looks for fallen object 

34 


75 

•Music? stops crying- 



83 

•Music Iniighs 



.93 


•Ilema reported by mother 


Factor 1 seems to be common to all tests pvcepiin{; those which 
require the mothers report If we disregard Factor 1 for the 
moment and examine Factors II and III it would appear that the 
former is most present in items which are less motoi, more of the 
"'awareness” type described in the preceding paper. Factor III is 
most prevalent in more obviously motor-manipulative-reaching-grasp- 
ing items, and not at all present in the "fiwarencss” items It seemed 
logical to name Factor II alertness and Factor III motor abHti\^ (to 
cover manipulating, grasping, reaching, stepping). But what of 
Factor 

In naming Factor I there seem to us to be three possibilities for 
consideration. In the first place, if we exclude the tests which depend 
on the report of the mother, it is seen that the factor is common to 
all other tests in some abundance* It is present generally in the 
greatest degree in those tests which, as we have shown earlier (1) 
tend to correlate highly with the total test performance at six months, 
If the factor is a general factor applicable to all except the mother’s- 
report items, it cannot in any sense be regarded as ‘V" or intelli- 
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gence, since the tests in which it is in least abundance correlate best 
with intelligence at two and three years The opposite is also true: 
Factor I is most present in tests which correlate poorly with intelli¬ 
gence at two and three Again, were the Factor a "< 7 ^* factor we 
might expect it to be present in the items reported by the mother. 

A second possibility is to consider Factor 1 as a factor of '^mental 
set” which appears (in vaTyrng degree) in the testing situation but 
not in the behavior noted by the mother and reported to the ex¬ 
aminer This would suggest the possibility that the infant on the 
day of a particular examination is more (or less) testable,—that is, 
he IS functioning generally at a higher oi lower level on a given day 
This tendency characterizes in most abundance those items which 
most represent the whole test—the manipulative-rcaching-grasping 
Items, 

The third possibility is that Factor I represents a “halo effect” 
chaTacteTistic of the examination but not of the mother’s-report 
items, which again is most effective on items of the manipulative- 
reaching-grasping character, as well as most characteristic of what 
the test as a whole seems to tap. 

From this brief report the following conclusions may be made 

1 . Three factors seem to account for most of the variance in 
behavior of the six months old infant as tested by 17 items in the 
middle range of difficulty. These items represent a fair sampling of 
behavior at this level, but may have an abundance of ”motor” as 
opposed to non-motor items, 

2 The three factors may be designated as {a) ''testabilti/^ or 
'halo ejfecij' (h) "(rhf t??ess'' and (c) 
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THE USE OF PRONOUNS BY YOUNG CHILDREN; A 
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Because pronouns are more highly generalized symbols than other 
parts of speech, their early use by children has considerable psycho¬ 
logical significance as a means of throwing light on the develop¬ 
ment of conceptual thinking To some extent, this fact has been 
recognized One of the standard questions that concerned the earlier 
students of child psychology had to do with the process of learning 
to distinguish between the self and the rest of the nmverse The 
use of the first personal pronoun has commonly been taken as evi¬ 
dence that at least a primitive stage in the development of self- 
awareness has been reached, and child biographers have therefore 
been at pains to note the age at which this pronoun first becomes a 
part of the child^s spoken vocabulary. Surprisingly enough, however, 
few of the published records contain an adequate account of the 
conditions under which the vi^ord was first used, and since most of 
the reports are concerned only with a single child, few conclusions 
of general significance are warranted. 

The study about to be reported is based upon observational records 
of the spontaneous conversations of children enrolled m the nursery 
school and experimental kindergarten of the University of Minne¬ 
sota, Institute of Child Welfare. The method employed by Mc¬ 
Carthy (2) which consists in recording for each child a sample of 
50 consecutive responses under uniform conditions was employed. 

In McCarthy's study, the child under observation was alone in a 
room with an adult observer who provided him with toys and 
picture books but avoided direct verbal stimulation as far as was 
consistent with maintaining an easy natural atmosphere. Our study 
consists of two sets of records for each child The first was secured 
under conditions identical with those reported by McCarthy, except 
that we used a small testing room in the nursery school building 
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whereas McCarthy’s subjects were observed in their own homes 
The second set of records was taken during the free-play hour in 
the nursery school or kindergarten* Series I (hereinafter known 
as the ‘^Controlled’* or C Senes) thus includes remarks made to an 
adult or undirected monologue during solitary play with toysj while 
Series II, called the “Free” or F Series^ consists chiefly of remarks 
made to other children, although, inasmuch as every verbal response 
was recorded from the time of beginning the observation until SO 
such remarks had been secured, the records also include some re¬ 
marks made to teachers and a fair amount of monologue not clearly 
directed to any particular person 

Each child was observed individually within a month of the date 
midway between birthdays As a rule, the two observations for a 
given child were made on consecutive days; the interval between 
observations was never greater than a week* All observations were 
made by persons accustomed to the speech of children; they are for 
that reason likely to be somewhat more accurate than would be the 
case had they been taken by individuals of less experience in this 
field While independent observers were found to agree very closely 
in their records, there is reason to think that this agreement under¬ 
states the true accuracy of recording, since it is not always easy for 
two full'sizcd adults to occupy the most favorable position for ob¬ 
servation at the same time. However, a preliminary experiment 
indicates that under condition the correlation between the total 
number of pronouns reported for each of 16 children by two simul¬ 
taneous observers is approximately 96 when age is held constant 
while under condition F, where the maintenance of equally favorable 
conditions of observation is more difficult, the corresponding figure 
is around .92 It was not feasible to secure a sufficient amount of 
data to determine conclusively whether the agreement between ob¬ 
servers vanes with the age of the children observed, but examination 
of the discrepancies in the records as well as common-sense judg¬ 
ment suggests that such a relationship exists and this for two reasons, 
first, the greater difficulty of understanding the speech of the younger 
children and, secondly, the relatively small number of pronouns used 
at those ages, and the consequent low standard deviations of the 
individual scores. 

This study differs from most others on the development of lan¬ 
guage in children, since it is concerned mainly with the changes 
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in the content of children's speech undei different types of social 
stimulation. Most of the previous studies have been based upon 
only a single situation, or in those instances where the speech m two 
or more situations has been connpared^ the number of cases has 
been small or the composition of the groups has varied from situa¬ 
tion to situation. Smith (6) reports a study of two sets of records 
taken under conditions similar to those of the present study, but 
there is much uncontrolled variation m the conditions of study. The 
records were obtained from several American nursery schools and 
kindergartens by several different investigators, and from white 
children in Hawaii While it is stated that some of the subjects 
were observed in both situations, there is no information as to the 
extent to which this was done or as to the usual lapse of time 
between observations in these cases Smee the number of observa¬ 
tions under the controlled situation was 107 as compared to 198 
during free-play; it is evident that the groups are far from being 
identical The major part of the report, moreover, is concerned 
with age and sex differences, the situational analysis is very cursory. 
In an unpublished study by McConnon, (4) the language responses 
of nursery school children were studied under a number of different 
conditions, but the group used was not large and because of fluctu¬ 
ating conditions of attendance, the composition of the various sub¬ 
groups vanes slightly from one situation to another. The number of 
cases also varies slightly but is usually fewer than 25 In none of 
these studies was any special analysis of pronoun usage attempted. 

McCarthy (3) observed each of 31 nursery school children in 
two situations similar to those reported here. This study was care¬ 
fully controlled but because of the small number of cases at each 
age, conclusions were of necessity very tentative However, two 
trends of probable significance were noted, viz., more than three 
times as many emotionally-toned responses and a greater tendency 
toward egocentric responses during frec-play than m the controlled 
situation. Of the 31 children observed, 29 gave more egocentric 
responses m Situation F than in Situation C, 

In classifying a given response as egocentric or socialized, Mc¬ 
Carthy used a modification of Piaget^s functional method. This 
procedure is admittedly rather subjective, although it has the ad¬ 
vantage of being based on complete units of speech rather than upon 
single words In the present study, we have approached the ques- 
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tion of egocentricity by means of an analysis of the pronouns used 
in the two situations This method has the merit of ab)ectivlty 
since the only source of error lies in the recording of the original 
responses and this» as was stated before^ is probably a small one» 
Moreover, the type of analysis made here has been useful in bring¬ 
ing to light certain trends in the development of conceptual thinking 
that have Iiitherto escaped observation 

Table 1 shows the mean number of occurrences of certain speci¬ 
fied pronouns in each sample of 50 consecutive remarks by a total of 
203 children under the two situations described* 

Examination of Table 1 reveals interesting variations in the use 
of certain specified pronouns or pronoun-groups according to the 
age and sex of the children and the conditions under which the 
observations were made. Foi both sexes and at all ages with the 
single exception of the small gioup of two-year-old boys, pronouns 
of the first peison singular occur with far greater frequency during 
tree play with other children than m the controlled situation where 
the child presumably feels less need to asseit himself. The same 
trend is shown in the use of the possessions, my and mine. Insofar 
as the use of these pronouns is indicative of something in the nature 
of an ego-consciousness, it is evident that this fcelmg is brought to 
the fore in the more competitive situations of group play far more 
frequently than is the case during the less socialized conditions of 
the controlled situation. This is wholly in accordance with Mc¬ 
Carthy’s findings 

Strictly speaking, the first personal pronoun can have no true 
plural The so-called plural forms {wcj us, ours) involve an idea 
of cooperation or of identifying oneself with the group that seems 
to be relatively late m appearing. Among the two-year-olds there is 
no record of the use of any of these words in the free-play situations, 
and the few scattering instances of their use with adults suggest a 
copying of adult phraseology rather than a tiue concept of joint 
action, It may be noted in this connection that in Shirley’s study 
of 25 babies (5) only a single instance of the use of the first person 
plural is recorded. After the age of two, these pronouns are used 
somewhat more often in the F than in the C situation, but the fre¬ 
quency IS not great at any age. 

Pronouns of the second person, like those of the firsts occur much 
more frequently during play with other children tlian when alone 
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with an adult. Tliey arc not olten used by the two-year-olds* We 
have not attempted to distinguish between the singular and the 
plural usage since the identity of word-form makes differentiation 
on the basis of the written record impossible in the majority of 
cases, and even at the time of observation, the distinction is not al¬ 
ways evident 

In classifying pronouns of the third person wc have attempted, as 
far as possible, to distinguish between those referring to persons and 
those referring to objects and here wc have again sepaiatcd the singu¬ 
lar from the plural forms Examination of Tabic 1 shows that 
each of these gioups of pronouns shows a marked excess in fre¬ 
quency of use In the C situation, and that the plural forms referring 
to persons aie used but rarely at these ages, Shirley records a single 
instance of the use of the word '*them** by a child under the age of 
two, but docs not specify whether the reference was to persons or 
to objects. 

The use of the neuter pronouns, it, that, etc, greatly exceeds the 
use of the more specific masculine and feminine forms at all ages, and 
this is especially true of the plurals, Moicover, the use of the neuter 
pronouns is much more frequent in the controlled situation where 
the child is playing with toys and looking at pictures than it is in 
the free situation where other children arc present and competing 
for his attention. The explanation for this is so obvious that the 
point would hardly seem worth mentioning except for tlic fact that 
proportions of the various parts of speech in the language of children 
are frequently quoted in a fashion that might lead the reader to 
think that these proportions depend almost wholly upon the cliild^s 
level of development and vary but little with the conditions of ob¬ 
servation, The unsoundness of this point of view will be apparent 
from an examination of the data here presented. As a matter of 
fact, while most of the pronouns here listed show a distinct differ¬ 
ence in frequency of usage according to the immediate situation 
under which they are used, age differences are not always apparent, 
even when no allowances are made for the increasing length of the 
sentence. Considering absolute ficquency, the pronouns that show 
greatest increase in usage with advancing age arc those of the first 
and second persons and to a somewhat less extent, the third person 
singular when referring to persons nnd not to objects. The neuter 
pronouns show little absolute change in frequency as age advances 
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This appears to be due to the fact that the younger child chaiacter- 
isticallv uses these pronouns as a substitute for the names of un¬ 
known objects "What’s that"^ That's a funny thing” "/^ makes 
a noise, doesn’t it^" etc , are expressions heard over and over again 
in any nursery school 

The comparatively rare use of third-person plurals referring to 
persons is another point of interest Apparently, for the young child 
at least, objects lend themselves to giouping much more readily 
than do people Our data do not show a single instance of the use 
of third-person plural pronouns with personal antecedents before the 
age of after which the tj^pical frequency is roughly one occur¬ 
rence in two samples, that is, about once m 100 responses. 

Whether or not third-peisonal pronouns leferiing to persons are 
equally rare in the speech of oldci children and adults is not easy to 
determine because of the difficulty of reproducing the situations 
used in this study My guess would be that adults Uie them more 
frequently than children do, though probably not so often as the 
same pionouns with non-personal antecedents As a partial and 
admittedly very inadequate check, I counted the number of such 
pronouns m ten random samples of written discourse, each from a 
different hook and a different writer and each sample a full page 
in length The books included fiction [4], biography [1], psy¬ 
chology [1], anthropology [1]» sociology [2], and popular sci¬ 
ence [1]. The number of sentences in each sample vaiied from 9 
to 21, the total number was 131 The number of third-person 
plural pronouns referring to persons ranged from 0 to 6; the total 
number was 17, while those not referring to persons number 24 
The total number of words was 3420, or an average of 26T words 
per response, which is approximately 5j4 times the average length 
of the sentences used bv the five-year-old-girls in the controlled 
situation Thus it appears that m these samples of wi itten discourse 
bv adults, pronouns of the third-person plural that refer to persons 
occurred about 23/2 times as frequently as \n the spoken discourse 
of preschool children while those not referring to persons are found 
only about 1/3 as often ^ Whether we are dealing here with a true 


These ratios are computed for samples containing an equal number of 
wordsc They are approximations only, since reference to Table 1 will show 
that there is a good deal of shifting about from one group to the next 
m the total frequency of these pronouns We have taken 0 5 and SO as 
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age difference or whether the apparent cliffeicnce is piiiely the result 
of the diflfcient character of the material used cannot be said with 
assurance from the data at haiict, but scrutiny of the original records 
of the children*8 speech shows many Instances m which the names 
of individual children arc enumeiated in detail when an adult would 
almost certainly have used one of the collective pionouns., they or 
them. 

Thus far we have consideied changes with age in the use of 
pronouns only in an absolute sense, without regard ^to the fact that 
sentenceJength is also increasing with age* Table 2 shows the 
percentages obtained by dividing the mean number of pronouns of 
eacli type by the mean number of words in the sample 

When allowance is made for the increase with age in the typical 
length of the responses (see last line of Table 2) the proportion 
of pionouns of all classes shows no consistent trend with age m the 
C situation^ while in the F situation there is for the boys a slight 
indication of an increase in the proportion of pronouns as age ad¬ 
vances* This tendency docs not hold for the girls, however, and as 
the differences shown by the boys arc small, they may represent only 
a chance departure from a stable ratio Likewise, there is no con¬ 
sistent difference between the two situations in the total percentage 
of pronouns used. 

Certain of the pronoun groups, however, show interesting varia¬ 
tions with age and condition of experiment. The increase with age 
in frequency of use of the first personal pronoun, holds good for 
the relative as well as for the absolute comparison. The greatei use 
of these pronouns during free play shows up even more clearly in 
terms of the percentage of pronouns than in their absolute frequency, 
smee the average length of sentence is shorter in tlie F than in the 
C situation. The same may be said of pronouns of the second per¬ 
son* Third person singular neuters make up a steadily decreasing 
proportion of the total number of words in the C situation, but the 
percentages tend to increase with age in the F situation. 

In all piobability it is this preponderance of the third person 


the most representative Bgures for the frequency of pronouns of tlie first 
and second type respectively In a sample of 50 responses totalling 238 
words, which is the nvernge for fivc-ycar-old girls in the C situation, This 
ia compared with 17 of the first and 2+ of the second in an adult sample of 
3420 words 
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Ratio of the Number of Pronouns of Various Cla^ces to the Total Number in the Sample 

(In percentages) 
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neuter singulars among the pronouns used in the C situation that 
accounts for the fact that, contrary to popular opinion, the absolute 
number of pronouns used in the course of 50 responses shows no 
increase with age after the maximum has been reached at 
years, and in proportion to the total number of words used the 
number of pronouns actually declines. The use of an unusually 
large number of pronouns in this situation may thus be rcgaided as 
evidence of linguistic immaturity, rather than maturity m children 
over the age of 3^ years. 

Tabic 3 shows the correlations between the total number of 

TABLE 3 

Odd-Even Correiation of Total Numder of Pronquus in Sample Cor- 
RccriD BY Spearmak-Brown Prophecy Formula 
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pronouns m the odd-numbered responses and the corresponding num¬ 
ber m the even-numbcrcd responses by age and sexes separately after 
correction for total length by means of the Spearman-Brown prophecy 
formula Although these correlations are not exticmcly high, they 
indicate a degree of stability of the data that is sufficient for group 
comparisons. In view of the small number of pronouns belonging to 
the various sub-classes in the individual records, it has not seemed 
worth while to compute self-correlations for this pait of the analysis. 
It is apparent from the data given m Table 1 that a sample of SO 
responses is not sufficient for the study of individual diftereiices m 
the use of separate pronouns, but the consistency of the group trends 
shown in Tables 1 and 2 is evidence of their validity as group 
measures 

That females are somewhat more precocious than males in the 
use of language is demonstrated by their earlier mean age of be¬ 
ginning to speak, the use of longer sentences during the preschool 
years, larger vocabularies (luring childhood, and higher scoics on 
reading tests and English composition tests at all ages McCarthy 
has shown that in all available measures of speech in which age pro¬ 
gression appears, girls are somewliat more advanced than boys during 
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the preschool years Studies of college students have shown that in 
many respects, at least, this superiority of the female sex is main¬ 
tained throughout the adolescent period Our data show a similar 
trend with respect to the use of pronouns. The mean total number 
of pronouns m the F sample m greater for girls than for boys at 
every age In the G situation, however, the total pronoun count for 
boys is greater than that for girls at the two younger ages Exam¬ 
ination of Table 1 provides a possible explanation At these ages 
the third person singular neuters account for more than half of the 
pronouns used in that situation. The superior vocabularies of the 
girls enable them to substitute actual names of objects in many in¬ 
stances where the boys still cling to the more primitive *^this” and 
Thus the greater total number of pronouns used by the 
boys at these ages should probably be interpreted as an indication of 
linguistic inferiority rather than superiority 

The ratio of the number of first personal pronouns to the 
number of second and third combined has by some writers been taken 
to have some significance as an indication of egocentricity. A study 
by Anderson (1) in which the data consisted of samples of composi¬ 
tions written by students in a junior college, reports a slightly higher 
average value for this Index in the compositions written by women 
students than in those written by men, but the difference obtained is 
smaller than its standard error and so mav be only a chance varia¬ 
tion, For the children of our groups, no consistent sex difference in 
respect to this tendency was established, but the proportion of first 
personal pronouns used in the F situation greatly exceeds that found 
in the C situation. This is true, even when the ratio is based only 
upon the pronouns referring to persons with all those having a neuter 
antecedent (both singular'5 and plurals) excluded (see Table 4). 

TABLE 4 


Ratio or the Number or First Person Singular Pronouns to the Num 
BER or Those in the Second and Third Person 
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C F 
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C F 


Age 

Boys Girls 

Boys Girls 

Boys Girls 

Boys 

Girli 

2% 

0 37 0 53 

2.81 1 34 

5 67 4 46 

7.30 

426 

2% 

0 43 0 38 

099 092 

1 28 1 28 

241 

2 03 

454 

0 42 0 45 

0 67 0 75 

119 148 

1 37 

1.58 

S'A 

0 42 0 45 

0 78 078 

1 65 1 29 

175 

1 97 


A All pronouns Including neuters, 

B Only pronouns referring to persons; neuters omitted 
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Ot the 16 sex comparisons in Table 4, the pronoun-index is higher 
for the boys than for the girls in 7 instances, the girls lead in 7 
cases and in the lemainlng cases the ratios aie equal. It is interest¬ 
ing to note that age progicssion !s much more clearly seen m the 
free play situation than it is in the more rigidly controlled but less 
highly socialized condition of the experimental room, and that under 
the former conditions both sexes show a fairly rapid drop in this 
ratio from the age of to with a slight rise at the age of 
Syi* Although this suggested increase m self-assettivencss among 
the five-year-olds may be only a chance vairation from a stabilized 
value it is nevertheless not wholly without interest, in view of 
recent findings by Wolf (7) and others which suggest that social 
competition fiist becomes clearly apparent in the average child around 
the age of five years, The fact that the five-year-olds were enrolled 
in kindergarten while the other children were all in the nursery 
school should also not be overlooked, since, as has been pointed out 
before, the immediate situation is so iinpoitaiit a factor in determin¬ 
ing the form and content of childicn’s spcccli* 

Two facts of decided importance foi students of the development 
of speech in childhood have been biought out by tins study First, it 
has been shown that the immediate situation exercises an important 
effect upon the form and content of speech, and that accordingly, any 
statements regarding the avciagc or usual characteristics of the 
language of persons of any age must be limited to the conditions 
under which the records were sccuied or to sucli other situations as 
have been empirically demonstiated to be their psychological equiva¬ 
lents Secondly, it is clear that many of the foimal grammatical 
classifications of adult usage axe inadequate to bxing out significant 
developmental trends in the speech of children. The very marked 
changes that occur in the use of pronouns, for example, are almost 
wholly obscured when all pronouns aie grouped into a single class. 
Developmental processes are qualitative as well as quantitative, and 
in devising systems for classifying behavioral manifestations it is neces¬ 
sary to keep these qualitative changes in mind if the systems are 
to be useful It is suggested that in the study of children’s language, 
too much attention has been paid to the type of grammatical analysis 
used by adults and too little to the developmental changes in con¬ 
ceptual thinking and social drives that He back of the verbal expres¬ 
sion In this respect, Piaget has set an example by which many of 
us can well profit. 
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Summary 

1 Samples of the spontaneo\is conversations of 203 children 
in two psychologically dissimilar situations have been analyzed with 
respect to the frequency of usage of certain specified pronouns in 
each situation Each sample consisted of 50 consecutive responses 

2. In agreement with the findings of othei investigators, the 
percentage of pronouns in the total sample shows little consistent 
change with age or sex after the age of three years Certain spe¬ 
cified gioups of pionouns, howevei, show very pionoiinced changes 
with age and with the conditions of obseivation. 

3. Pronouns of the first peison singular (including the posses- 
sivcs) aie used far more frequently duiing play with other children 
than when the child is alone with an adult Both singular and 
pluial pionouns of the thud pcisoii with non-personal antecedents 
show the opposite trend in veiv marked degree. 

4. Pronouns of the third person pluial with personal antecedents 
are but laicly used at these ages 

5. Neuter pionouns of the third person singular make up a 
decieasing pioportion of the total number of words used as age ad¬ 
vances This IS due to the fact that the young child charactensticallv 
uses these pronouns In place of the names of unfamiliar objects, As 
vocabulary increases, nouns are gradually substituted for the indef¬ 
inite neuters. 

6. Sex differences are not laige but tend to favoi the girls m 
those aspects of pronoun usage that show a developmental trend, 
An index of egocentiicity obtained by dividing the number of first 
personal pronouns by the sum of those m the second and third 
peisons was unrelated to sex, but showed a high relation to the im¬ 
mediate situation 
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THE RELATION OF MENTAL STAMINA TO PARENT¬ 
AL PROTECTION^ 

Depflitmejit of Psychology, Not ihwesicni Vniverstty 

John J R Morgan and Mary H, Banker 


Most obseivers of human behavior will agree that there are wide 
differences in the manner m which individuals react to a problem 
situation At one extreme is the person who is stimulated by a 
difficulty, who meets the challenge of a pioblem with increased 
activity, emotional excitement^ and increased mental aleitncss At 
the othci extreme is the person who wilts at the slightest opposition, 
who slinks away from a problem, whines for help, complains about 
his hardships, and seeks some means of escape Between these two 
extiernes can be found all graduations This vaiiable is probably 
not a unitaiy tiait and is piobably dependent for its strength upon 
a numbei of different factors. 

This paper lepoits an attempt to gathei some si'stematic evidence 
as to tlie operation of paiental protection in producing a change in 
a child^sResponse to pioblem situations. Does a child who has been 
ovcrpiotected by his parents show less mental stamina than does a 
child who has been privileged to use his own resouices and to solve 
his own pioblems^ Will a child tend to *'give up*^^ more readily 
m the face of obstacles if he has been overprotected by his paients, 
01 will such overprotection train him to fight the harder to over¬ 
come difficulties? 

Theoictical discussions and clinical observations have led to the 
hypothesis that a child must attain a balance between dependence 
upon eldeis and his development of independence. He has a need for 
secuiitv—a feeling of being wanted, of belonging, or being accepted 
and completely welcome On the other hand, with increasing 
maturity he has a need for fieedom—the need to be an individual 
in his world, to contiibute to it, and to be respected 

The parental oveipiotection which may influence this balance 
between dependence and independence includes such activities on the 
part of the paient ns bfibvmg, oversolicitiide, too much fondling, 

’^Received in the Editorial Office on September 21, 1937 
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prolongation of infantile care, prevention of independent behavior, 
excessive supervision, too much negative restraint, and the like* 

In order to study this problem of the relation between the two 
variables, it is ncccssarj' to have some measurement of the degree 
to which a child is stimulated by a dillicult situation as well as a 
means of measuring the degiec of protection given the child by his 
parents. 

To measure the degree to which a child will icspond to a challenge, 
the Morgan-Hull (I) persistence maze \va<i used. The principles 
upon which this maze is based may be briefly summarized; 

1 The first of any new series of pioblcms should be so easy that 
the individual can readily solve the problem and thus gain some 
self-assuiancc. 

2. This first success should be followed by problems of increase 
mg difficulty, but with continued success with each problem. 

3. The difficulty of succeeding problems should be graded so 
as to provide an increasing challenge to the individual. Eventually 
he should be given a very difficult problem. 

4. The individual’s final response should not be mcasuicd in 
terms of success, nor m terms of the length of time he persists in his 
attempted solutions, but m the attitude which he manifests toward 
the task 

The Morgan^HuU maze fulfills these leqiiirements. It is a stylus 
maze with the starting box m the center. The entire maze is 
covered with a screen which moves with the stylus and which per¬ 
mits exposure of a ^ery small segment of the maze adjoining the 
stylus. Pour problems of increasing difficulty are used in succession 
with each subject (Figure 1). In Problem 1, a baniei is placed 
at (1) and the home pocket is located at A This cuts off most of 
the maze and offers a very simple problem to the subject. He is 
permitted to repeat this maze until he rnakes two successful runs 
In Problem 2, a barrier is set at each of the points marked (2); one 
of these cuts off part of the maze and the other one closes the home 
pocket at A, The home pocket for this problem is at B. Thus, the 
subject has to unlearn his first problem nncl to learn one somewhat 
more difficult, In PiobLem 3, baiticis aic set at the thiee points 
marked (3), thus leaving open the home pocket C and blocking 
of some of the maze, In Problem 4, the home pockets A^ 5, and G 
are all closed and the entire maze is opened. This last problem can- 



JOHN J B MORGAN AND MARY H. BANKER 


349 



not be solved—there are no home pockets open, Nevertheless, the 
subject IS led to believe that the maze can be solved because of his 
previous successes with Pioblems 1, 2, and 3, 

The subject’s perfoimance in this final unsolvable problem is 
rated by two independent observers on. the following nine-point 
scale. 

1 Careless,—anxious to quit the task. 

2. Excuse huntei—leadily gives some excuse to get out of the 
task—feels badly, eyes hurt, time is valuable, etc. 

3. Fiddling plodder—keeps working because he appaiently has 
not enough initiative to try harder or to quit—follows tlic line of 
least resistance 

4. Intermittent workei—goes by spurts, working hard and then 
having periods of fiddling. 

S Works hard, but has little insight. Works hard but with 
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little intelligence Nevci suspects that the maze cannot be worked 
Works in a blind fashion. 

6, Peisistent woikcr with some method or definite attempt to 
reach the goal* 

7 Peisistent workci with some insight. Probably tries two or 
till ee difterent methods of icaching goal hut shows increasing dis¬ 
couragement, 

8, Tenacious, obstinate type—more dctcimined to succeed be¬ 
cause of the obstacles Failinc acts as a chnllcngc—the gieater the 
difficulty the harder he woiks. 

9. Analytical type—intclligciitlj^ persistent to the extent that 
he fully analyzes the problem Presents data or reasons why he 
thinks that the maze cannot be solved. 

Although this scale is qualitative, diffcient subjects can be rated 
by means of it with considciable accuracy 

To measure the degiee of protection afforded to the cliild in his 
home, a multiple choice and true-false test was devised by Miss 
Banker, The first five items were not used in the scoring, but were 
given to enable the examiner to eliminate those childlen who were not 
living with father or mother. 

The instructions given to the cluldicn taking the test were* 

There are no right or wroiiR ansvvcia lo ihcse questions except 
ns they are right oi wiong foi each of you indlvidunlly What 
IS right for you mny be wrong foi your nciRliboi You are to 
answer every question na truthfully as possible Youi answers 
will be absolutely secret. Neither your classmates, your teacher, 
your parents, nor any other person you know will ever see your 
paper, Please raise your hand if there is anything you do not 
understand Be sure to answer every question 

The scoring was determined by averaging the judgment of several 
psychologists as to the significance of each possible answer The 
numbers in parenthesis pieceding each answer give the weight as¬ 
signed to that answer, 


The Protection Test 
Dranu a fine under the tfuc uuswr 

1 Yes No My mother is hvinp;, 

2 Yes No My father is living 

3 Yes No I live with mv father but not with my mother, 

4 Yes No I live with my mother but not with my father 
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Si Yes No I Uve vrith my father and my mother 

6 (1) Yes (3) No Outside of school hours I can do as I please 

7 (3) Yea (0) No When I entertain friends in my home, my mother 

helps me 

8 (1) Yes (3) No I am given spending money regularly 

9 (2) Yes (+) No I can spend my allowance any way I want without 

telling anyone what I spend it for 

10 (0) Yes (3) No I am allowed to entertain friends m my home, 

11 (2) Yes f3) No I am allowed to choose my own clothesv 

12 (0) Yea (3) No I can accept invitations to my fuends' parties with¬ 

out getting permission from home 

13 (2) Yes (1) No As a small child, I was whipped when I misbehaved 

1+ (0) Yes (4) No If a pilot asked me to go for an airplane ride, my 

parents would let me go 

15 fl) Yea (0) No I ahaic a room with my mother and father 

16 (1) Yes (0) No My parents go to bed when I do, usually 

17 (0) Yes (0) No My grandmother often lets me do things that have 

been lefused me by my parents 

18 (0) Yes (1) No My parents pay me for work done for them 

19 (1) Yes (0) No When I am sicic my parents pay me to take medicine 

20 (2) Yes (0) No My parents pay me to “be good/’ 

21 (2) Yes (0) No I am sick more than anyone else m the family 

Puf a c/ieck maik i/te space w froiU of the true ansvjci 

22 My father treats me 

(3) (a) as if \ were younger than I am 

(0) (b) as if I were older than I am 

(0) (c) . as if I were just my own age 

23 My mothei treats me 

(3) (a) as if I were younger than I am 

(0) (b) ns if I were older than I am 

(0) (c) r na if I were juat my own age 

24 Commands given me by my father 

(2) (a) are always willingly obeyed 

(0) (b) are usually willingly obeyed 

(0) (c) are always willingly obeyed when they seem reason able 

(1) (d) . are seldom obeyed when they seem unreasonable to me 

(3) (e) always have to be obeyed even though they seem un¬ 

reasonable to me. 

(3) (f) . arc never obeyed unless I feel like it 

25 Commands given by my mother 

(2) (a),, are always willingly obeyed 

(0) (b) are usually willingly obeyed 

(Q) (c) ^ , are always willingly obeyed when they seem reasonable 

(1) (d) are seldom obeyed when they seem unreasonable to me 
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( 3 ) (e) , tilwny^s have to be obeyed even though them seem no- 
reasonable to me 

(3) (f) .. « are never obeyed unless I feel like it, 

26 When I earn nuy money 

(2) (a) , ,I give It to my mother or father 

(2) (b) , .1 put It in the bank or save it 

(4) (c) ,, my parents tell me what to buy with u 

(1) (d), ..I spend it os I please 

27 When I want to do something very badly and my parents won't let me 

I can get my own way if I 

(3) (a). cry. 

(3) (b) . pout 

(3) (c) , .beg for it long enough 

(3) (d) get sick 

(3) (e) .. break my toyn 

(3) (f) run *iway 

(3) (g) .refuse to eat 

(3) (h). 1 can’t get my own way ao matter vvhnt I do 

2S When my mother scolds me, my father 

(2) (a),, always sides with mv mollier, 

(0) (h), never takes sides 

(1) (c). , .occasionally takes my pnri 

(2) (cl) .frequently takes my port, 

29 When my father scolds me, my mother 

(2) (o). always sides with my father* 

(0) (b) , never takes sides, 

(t) (c) . . .occasionally takes my part, 

(2) (d) . fiequently takes my part, 

30, If I brtak a rule that my mother wants me to observe, it is 

(4) (a) . never overlooked 

(2) (b) occasionally overlooked, 

(2) (c) seldom pcimiCtcd to go unnoticed 

(1) (d) frequently unnoticed. 

31 If I break any rule that my father wants me to observe, it is 

(•1) (a) never overlooked. 

(2) (b) occasionally overlooked 

(2) ({) , .seldom permitted to go nnnoliccd 

(1) (d) ,, , frequently unnoticed 

32 When my mother tells me to do or not to do a certain thing, she 

expects me to obey 

(1) (a) . ..after being told why 

(2) (b) , , .without questioning why 

(3) (c) , .instantly 
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33 When my father tells me lo do or not to do a. c<ertaln. thing, he 



expects me 

to obey 


(1) (a) . 

after being told why 


(2) (b) . 

without questioning why 


(3) (c) 

instantly 

34. 

I feel that my mother disciplines me 


(0) (a) 

fairly. 


(1) (b) . 

mildly 


(2) M 

in a lax manner 


(3) (d> 

unfairly, 


(2) (c) 

severely 


(3) (f) 

in a strict manner 

35 

I feel that my father disciplines me 


(0) (a) 

fairly, 


(1) (b) 

mildly. 


(2) (c) 

in a lax manner 


(3) (i) . 

unfaiily 


(2) (e) 

severely. 


(3) (f) 

in a strict manner 

36 

I have to be 

at home 


(2) (a) 

at a time agreed upon when I leave home 


(2) (b),, 

at a certain hour on school nights only 


(fi) (c) 

at a certain hour every night, 


«J) (J) 

at no special time 

37 

In the sunamei, I am allowed to go swimming 


(+) (a) , 

if my mother or my father goes with me 


(0) (b) 

with boys nnd girls my own age 


(0) (c) , 

, ,by myself 


(6) (d) 

r am not allowed to go swimming at all. 

38 

When I tell 

my parents why I do certain things, my reasons are 


(0) (a) 

always accepted 


(0) (b) 

usually accepted. 


(1) (c) 

.usually not accepted 


(1) (d) 

sometimes doubted 


(3) (e),. 

always doubted 

39, My parents 

try to improve me 


(0) (a) 

by pointing out my faults 


(0) (b) 

by showing me my good and bad points 


(2) (a) . 

by threatening punishment 


(2) (d) , 

by punishing me 

HO 

When I do 

something my parents have told me not to do, my prlvi- 


leges are 



(3) (a) 

alWiiys taken away 


(2) (b) 

, usually to some extent taken away 
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(1) (c) ►.seldom taken away 

(0) (d). .never taken away. 

41. Tlic friends I go out with, the places 1 visit, the friends I invite to 
my home 

(S) (a) , .must be approved by my mother 

(4) (b) ..must be approved by my father 

(3) (c) , . must be approved always by someone 

(0) (d) .need not be approved by anvonc 

42 I usually go to the movies or theater 

(4) (a) with my mother 

(4) (b) , with my father 

(1) (c) r With my brother or sister, 

(0) (d) with my best friend 

(0) (e). .with a group of friends 
(0) (f) by myself 

(5) (g) I am not allowed to go at all 

43 My mother 

(0) (a) pays little attention to what I do 

(2) (b) usually attends to the impoitaiu things I do 

(6) (c) directs everything I do 

44, My father 

(0) (a) .pays filtic nttention to what I do. 

(2) (b) . niially attends to the impoitant things I do. 

(6) (c) diiccts CYCiy thing I do 

45, Whenever I have piobicms oi troubles, niv father 

(Z) (a) always takes time to listen to me 

(3) (b) .always helps me straighten them out, 

(1) (c) seldom helps me with them 

(Ij (d) , IS always too busy to help me with them 
(0) (e) .. . nevei listens to me 

46, Whenevei I have pioblcms or troubles, my mnilicr 

(2) (a) . always takes time to listen to me 

(3) (b). always helps me straighten them out. 

(1) (c) seldom helps me with them 

(1) (d) is always too busy to help me with them 
(0) (e).. never listens to me 

47, When I find myself doing a job which is harder than I thought it 

would be 

(0) (a) I try harder to get it 

(2) (b) . .1 get my pnicnta to help me with It 

(0) (c) . I decide that it is too much fot me and do soincthmg else 

48, I usually tell my secrets to 

(2) (a) , ,my mother. 

(2) (b) my father 
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(0) (c) my brother oi sister 

(0) (<i) my best friend 

(0) (e) no one 

49, MHien I'm out riding my bicycle 

<2) (a) my mothei wornea for fear V\l get hint 

(4) (b) I tim allowed to &o only a certain distance from home 

(0) (c) I can ride an>where I please 

(3) (d) my parents won’t let me have a bicycle because the'v 

aie afiaid I’ll get hurt 

(0) (e) I have no bicycle hut not foi the leason that my parents 

aie afiaid I’ll get hurt 

50 At home, when meals aie seived 

(1) (a) It doesn’t matter whether I am late oi not 

(2) (b) I am always lequircd to be on time 

(0) (c) oui meals aie not served at exact times 

51 My paients let me decide impoitant things foi myself 

(0) (a) usually 

(0) (b) frequently 

(3) (c) seldom 

(5) (d) , , never 

52 My mother ^’pieachc*!*’ oi "lectures” to me about how I behave 

(5) (a) constantly, 

(3) (b) frequently 

(0) (c) .occasionally 

(Oj (d) .seldom 

(0) (e) never 

53 My father "preaches” oi “lectuies" to me about how I behave 

(5) (a) constantly, 

(3) (b) frequently 

, (0) ^(c) . occasionally 

(0) (d) . seldom 

(0) (e) , never 

54 I am whipped 

(3) (a) frequently 

(2) (b) occasionally 

(1) (c) seldom 

(0) (d) never 

55 I ara pumshed m some way when I am naughty 

(3) (a) always 

(2) (b) usually 

(1) (c) . seldom, 

(0) (d) , nevei 

56 I am allowed to explain my conduct before being punished 

(0) (a) always 
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(1) (b) . usually 

(2) (c). Reldom 

(3) (d) ncvei, 

57 I deserve the punishment I get 

(1) (a) nhvnys 

(1) (b) usually. 

(2) (c) seldom^ 

(3) (d) 4 never, 

58, If my father refuses something that 1 have nsked for, my mother 
grants It 

(3) (a) freqiiemly, 

(2) (b) . usually, 

(1) (c) occasionally, 

(0) (cl) . never, 

59 If my mother refuses something that I have asked foi, iiiy father 

grants k 

(3) (a) . fiefiiiendy, 

(2) (b), usually. 

(1) (c) . occasionally 

(0) (d) never, 

60 I may bring my fiiciuU home with me without getting permission fitst 

(0) (a) always 

(L) (b) , usunlly. 

(2) (c) seldom 

(3) (<1) never. 

61 I have to take care of my youngci brothers inj srtcis 

(3) (a) constantly, 

(2) (b) , frequently 

(1) (c) ,,,, occasionally 

(0) (d) seldom 

(0) (e) . never 

(0) (f) 1 have no younger brothcis cii sisters 

62 I am allo-wcd to go to the movies alone 

(0) (a). , , always. 

(0) (b) ,, frequently, 

(0) (c) , , occasionally 

(3) (d) seldom 

(5) (e) » never, 

63 My mother helps me with my home woik when I have trouble with it 

(3) (a) , ♦always. 

(2) (b). usually, 

(1) (c), seldom 

(0) (d) , never. 
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61- My father helps me with mv home work when 1 have tioiible with it 
(3) (a) always 

(2) (b) usually 

(!) (c) . ..seldom 
(0) (d) , nevci 

65 My mother worries about me 

(3) (a) constantly 

(1) (b) at times 

(0) (c) never 

06 My father worries about me 
(3) (a) constantly, 

(1) (b) , at times 

(0) (c) never 

67 My mothei gives me whatever I ask for 

(3) (a) always 

(2) (b) . usually 

(1) (c) seldom 

(2) (d) never 

68 Mv father gives me whatever I ask for 

(3) (a) always. 

(2) (b) usuallv 

(1) (c) , seldom 

(2) (d) never, 

69 Mv motlier asks me to stay home and keep hier company 

(+) (a) constantly 

(2) (b) .usually 

(0) (c) seldom 

(0) (d) ... never. 

70 My father tells me I have to stay home 

(3) (a) constantly 

(2) (b) occasionally 

(1) (c) seldom 

(0) (d) never 

71 My mother gives up things for herself so that 1 can have the things 

I want This happens 

(3) (a) , constantly 

(1) (b) . occasionally 

(0) (c) seldom, 

(0) (d) ...never 

72 My father gives up things for himself so that I can have the things 

I want. This happens 

(3) (a). Constantly 

(1) (b) , occasionally 



358 


JOURNAL 01 ta NF 11C PSYCHOLOGY 


(0) (c) seUloin 

(0) (il) never 

73 My older brothers oi sisters have lo take care of me 


(J) 

(a) 

constantly 

(2) 

(b) 

f rc(|iiciitl) 

(t) 

(c) 

occasionnlly 

(0) 

(cl) 

scldomt 

(0) 

(c:) 

never 

(0) 

(f) 

I have no older brullicrs or sisters 


To obtain buitable subjects for the cxpciiment, the children in 
the seventh and eighth grades in one school were given the test for 
parental piotectioii. After excluding all those who were not living 
with both parents oi who did not fdl ui the examination pioperU, 51 
good papers icmnincd. The'^e 51 childien wcie then given the 
Morgan-Hull persistence maze test and their peifoimance rated in¬ 
dependently by two obscivcrs. In addition these same children 
were given the Rogers PeisottalUy Schedulej the Morgan Mental 
Test, and were rated by the teachers of both the seventh and eighth 
grades as to their mental staminat These ratings wcie based on the 
same scale that was used by the cxpci imenters in scoring the children 
upon their performance of the IMcugan-IIull pcisistcncc maze, but 
the teacheis based theii judgments upon the cvciyday contact with the 
children and not upon the children's specific lesponse to any set task, 
The results of these various tests and latings arc given in Table 1. 

These data reveal Pcaison’s Product-Moment correlation co¬ 
efficients as given in Table 2 

Between parental piotcction as measured by the test devised by 
Miss Banker and mental stamina as mcasuicd by tlie maze persis¬ 
tence test thcic is a con elation of —.80, This is equivalent to a 
coefficient of alienation of .60, that is, the ability to predict the per¬ 
sistence of a child m the maze test fiom knowledge of his record 
on the protection test is 40 per cent better than chance. In other 
words, the degree of protection given m the home (as mcasuicd by 
the piotection test) accounts for 64 pei cent of the factois deteimining 
the pcrfoimance in the persistence maze test The ability to pi edict 
mental stamina from intelligence is only 4 6 pci cent better than 
chance as indicated bv the couelation cocfTiciciu of ,32 and a similar 
influence is shown AVitli the con elation of 33 with the Rogers’ 
Personality score The striking factoi is the total lack of coi relation 
between teachers’ ratings and pntcntal piotcction and the persistence 
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l^ABLE 2 


Paitntfll Protcciion with Persistence Maze —80± 03 

Paremal Proteciioti with Avc Icncheis’ rdtinga 02± 09 

Parental Protection with IntcltiRcnce —02± 09 

Parental protection with RoKcr’s—total score 34± 08 

Parental Protection with Personal Inferiority 34±.08 

Parciunl Protection with Social Mnlatljnstmeiit ,08±,09 

Parental Protection with Family Maladjustment 30±: 09 

Parental Protection with DnydreainitiR —31±09 

Persistence Maze with AvcrnKC Tcnchcrs* rntinga ,02±iCl9 
Persistence Maze with Intelligence .32ih 08 

Persistence Maze with Ropers* total score 33± 08 

Teachers* Ratings with Ititclligencc 48± 07 

Teachers' RatiiiRa with Rogers' total score —,13±09 

Intelligence with Rogcis' total score — 08± 09 

Parental Protection I with Paicntal Protection 11 t]4±,05 

Teachers’ Rating I with Teachers’ Rating II 53i: 07 


maze score Tcaclieis* ratings con elate liiglicst with the intelligence 
test scores It seems apparent that the teacher tends to judge the 
persistence or mental stamina of a child in tcims of Ins intelligent 
behavior, and not m terms of his ability to be stimulated or chdl- 
lenged by a problem situation. 

Conclusion 

Tlicrc IS a significant iclationship between a child's tendency to 
react to a pioblcm situation with incicascd zeal as the difficulty of 
the pioblem is increased, and a lack of excessive supervision and 
domination by the child’s paiciUs The kind of stamina that a 
child manifests in attacking a difficult situation Is not the sort of 
behavior that teachers arc inclined to judge as persistence or stamina. 
They are moie influenced by the child's intelligent behavior than 
by his resistence to thwarting. 
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THE FREE WORD ASSOCIATION OF ELEMENTARY 
SCHOOL CHILDREN: II VERI3AL RESPONSES* 

Deparimeni of Psycholoffy, North Carol\iia State College 


William McGehee^ 


A. Introduction 

The puipose of this investigation is to study the veibal responses 
of elementary school childien to a free woid association test to 
dcteimine if age oi sex differences are revealed by diffeiences in 
veibal responses An earlici paper (4^) dealing with the leaction 
times of the subjects, who also fuinish the data foi this study, gives 
in detail the method of conducting the experiment, the test used, 
and pertinent facts concerning the subject population It is, theie- 
foie, unnecessary to repeat these data except to indicate that subjects 
arc 400 in number, 50 subjects at each age and sex level from seven 
through ten years. 

The author of this study has encountered the same difficulty in 
handling the data which other investigatois using free word asso 
ciation technique have encountered—that of evolving adequate cate¬ 
gories for classifying verbal responses Logical and quaswlogical 
classifications aie laigely subjective, grammatical classifications seem 
of no value in the analysis of age-sex differences; and the inability 
of children at this age level to give accuiate introspective reports 
mitigate against the use of plcasant-unpleasant-neutral categories. 
If verbal lesponses are treated primarily from a statistical view 
point, as did Wheat (9), there is a danger of placing too great re¬ 
liance on the probability of recurrence of the same response in an¬ 
other like sampling and thus weakening any conclusions which 
might be reached. 

The method finally evolved for tieating the verbal responses does 
not claim to be supeiior in all respects to methods used in earlier 
studies. Indeed it has bonowed freely fiom these methods. It 
is believed, howcvei, that the method of classification used has 
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minimi7.cd the enors involved in the use of logical or quasi-logical 
categories or in too gicat faith in the piohable ciior of a pciccntage; 
and that, if age-sex diffcicnees are picsent in the datn, tliese differ¬ 
ences can be shown by the method of classification used !n this inves¬ 
tigation. The question is aftci all one of results obtained, or as 
Kent and Rosanoff (3, p* 28) in speaking of tlieii system of classifica¬ 
tion said, ^‘To what extent arc the distinctions of this classification 
useful? An cUiswer to this question can be found only in the 
results.” 

Theicforc, the data have been analyzed from the following view¬ 
points: (a) community of response as indicated by prcfeired re¬ 
sponses, (b) percentage of normal responses, (c) occurrence of 
phrase and clause responses, (d) occuricncc of failuie to react, (^) 
peiccntagc of individual icsponses, Individual responses are classified 
as {a) non-logical reactions, {b) sound icactions, (c) repetition of 
the stimulus, {d) neologisms, (f) peiscvcration. 

B. Prcfurred Rcsponses 

The tendency of any one stimulus woid to elicit a total number 
of different response xvords is limited. Kent and Rosanoff (3, p 8) 
found th^at the number of words whicli occurred in response to the 
stimulus words on their list varied fiom 280 for the woid aiijer to 
72 m response to needle^ They say (3, p. 14), '^thc one tendency 
which appears to be almost univcisal among normal persons is the 
tendency to give in icsponsc to any stimulus word one or another 
of a small group of common leactions.^' This group, then, of com¬ 
mon reactions would indicate closely the community of association 
in any given gioup in so fai as words can be said to rcpicscnt asso¬ 
ciation of ideas, 

In the ease of children, as pieviously pointed out, Rosanoff and 
Rosanoff (7) found an mcicased tendency towaids individual reac¬ 
tions in their responses when compaicd with the responses of adults 
This tendency decreased from earlier to latci ages and the adult 
type of common respondence seemed fixed in the child bv the time he 
reached eleven years of age, Otis (5) likewise found indications 
of chionological development in the type of responses, and substan¬ 
tiates the Rosanoffs in fixing eleven as the age wlieie adult types 
of response become relatively fixed. Then, in so fai as the com¬ 
munity of response indicates a community of association, a progres- 
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sive chronological development of this characteristic can be assumed 
from the above evidence. 

The cortimumty of association in this investigation is studied from 
the point of view of preferred responses to each stimulus word 
used in tlic test Preferred responses, representing not just a single 
occurrence of a response but the recurrence of the same response 
several times, give a better indication of the community of associa¬ 
tion than do frequency tables. It is no guarantee, as Wheat (9) 
points out, that because a word appears once in a thousand responses 
that it will lecur in another thousand responses, Nor, as Wheat 
faded to point out, is its occiurence ten, twenty, or thirty times a 
guarantee of its recurrence in the next similar sampling. There¬ 
fore, the pioblem of prefened responses has been approached from 
the viewpoint of comparison rather than the probability of recur¬ 
rence, and any reaction winch occuis with a frequency of six or 
more per cent of the total responses at any age-sex level to a par- 
ticulai stimulus word is classified as ptefeneJ lespome This clas¬ 
sification of prefened lesponses is for comparative puiposes only and 
for that purpose 6 per cent, 16 per cent, or 60 per cent could have 
been used as a standard without materially affecting the results as 
long as the standard wns kept constant 

The most striking characteristic of the preferred responses found 
in this study is their appaient homogeneity foi each sex and for all 
the ages in this experiment, The same word response occurs time 
and again to the same stimulus woid at every age-sex level. Also, 
the highest ranking piefeircd response at any one age-sex level to 
a given stimulus usually appears as either the highest ranking re¬ 
sponse at the other age-sex levels or as second or third in rank. 
The most noticeable exceptions appear in the all-age responses as 
differences between the sexes and only appear then for the stimulus 
woids whip and tunnel There is then vci}*^ little diffeicnce between 
the kind of words which appear as responses to particular stimulus 
words, either for the two sexes or the different age levels, and would 
indicate a decided community of word associations among the groups 
in this study. 

Differences between the sexes appear to some extent when the 
pciccntagc of responses given by boys and girls to each stimulus woid 
is examined. Among the stimulus words for which the preferred 
responses show a difference of five per cent or more between the 
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sexes, boys react to 20 of tlic stimulus woids with a higher per¬ 
centage of preferred responses than do the girls Among the stimulus 
words where the difference is less than five pci cent the boys again 
show a higher percentage of prefened responses than girls Evi¬ 
dently, while the prefened iespouses arc usually the same words to 
particular stimulus words, the bovs use moie preferred responses 
than do the girls. 

The data which are given in Table 1 are found when attention 

TABLE 1 

Percentage or Preferred Responses— At.l Stimulus Words 

Sex 


Age 

B 

G 

7 

51.24 

48 66 

8 

50 65 

50 66 

9 

56 58 

5LS6 

10 

55 64 

49.13 

All ages 

53 S3 

50 38 


is turned to the total numbci of icsponscs which may be classified 
as preferred responses for nil the stimulus words The percentages 
in tins table were obtained by adding the number of preferred 
responses occurring to each stimulus word in each age-sex group, 
and figuring the pcicentage on the basis of the total number of 
responses made to all the stimulus words. That is, 2,750 possible 
responses at each age-sex level and 5,500 possible responses for all 
ages of any one sex. 

The data in Table 1 tends to substantiate the hypothesis drawn 
in the preceding paragraphs that boys give a higher pcicentage of 
preferred responses than girls. At each age level except the eight- 
year level boys give a higher pcicentage than do giils of all ages. It 
must be noted, however, that the differences aic very small espe 
daily at the seven- and eight-year levels, and that the smallness of 
these differences preclude any sweeping generalization as to sex 
differences in reacting with piefeircd responses. If any noticeable 
sex differences exist they aic at tlie nine- and tcn-yeai level, suggest¬ 
ing that community of association as icprcscntcd by the occurrence 
of preferred responses to n free word association test is more homo¬ 
geneous for the sexes at the seven- and eight-year levels tlian at 
the nine- and ten-year levels. 
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From tlic clironologlcal viewpoint the tendency to react with pre¬ 
fen cd rc<?ponses is moie noticeable m boys nine and ten than in 
boys seven and eight. There is, however, little difference m this 
tendency in girls at any of the age levels investigated m this experi¬ 
ment Tlleie IS a slight inciease in the pcicentage of preferied 
responses at the age levels of nine and ten over the age levels seven 
and eight when the responses of the subjects in this experiment aic 
consideied without legaid to sex This can be seen from the data 
in Tabic 2. 


TABLE 2 

Percentage of Prefcrred Rbsponses the Agps or Seven, Eight, Nine, Ten 


Sex 

Ji and G 

B and G 

B and G 

B and G 

% 

+9 95 

50 66 

5+.22 

52 39 

Age 

7 

8 

9 

10 


C Phrases, Clauses and Sentences, or Multiple-Word 

Responses 

The frequency with which phiases, clauses and even sentences 
occur in the lesponses of children to free word associations has 
been noticed by all Investigators who have used this technique with 
childicn as subjects, In fact, the frequency of such responses has 
been one point of difteientiation between the adult’s and child’s 
lesponse. It has been pointed out by Rosanoft and Rosanoff (7) 
that the tendency to lespond with more than one word decreased 
with the mciease in chionological age and Otis (5) has substantiated 
this hypothesis McElvee (4) and other investigators of the diffei- 
cnce between responses of subnoimal and normal children also have 
discovered that the tendency is moie prevalent in subnormal than 
m normal children Evidently a decieasc should be expected m the 
numbei of phiase, clause, and sentence responses with an increase in 
the chionological and mental ages of our subjects 

The second fact to be emphasized is that iespouses in phrases, 
clauses, and bentences aie a noimal tendency in many children if 
not all, and ma 5 ^ as Otis (5, p 273) believes, be stage in lan¬ 
guage development wheie the sentence is the unit and repiesents 
a thought idea/’ As a mattei of fact all the phrase, clause, sen¬ 
tence responses occurring in these data gave logical ideas in connec¬ 
tion with the stimulus woids with which they occurred, and the 
majority of them could be analyzed into an idea which could be 



366 


JOURNAL or GENLTIC PSVCHOIOGY 


expressed in one word. There was a tendency, not readily piesented 
statistically, on part of some of tlic subjects to impress the investigator 
by explaining the meaning and significance of the stimulus word in 
their sentence responses As Jung (1| p. 104) suggests, this may • 
indicate "an inner want of satisfaction and a voidness of feeling*' 
The data in this investigation can neitlici afliiin nor disprove this 
suggestion It IS believed, however, that the occuncnce of the 
phrase, clause, sentence response was not cntiicly caused by the 
child's inability to follow diicctions This investigator found, as 
did Otis (5, p. 273), that "the instiuctions are earned out until a 
word is given that suggests no single woid but a whole thought," 
and then thcie would be, in spite of earlier instiuctions, a response 
in form of a phrase, a clause, or a sentence. 

In classifying j espouses as belonging to this type such obvious 
word fonnatioii activities as the response “flagpole" to the word 
"flag" and other woid combinations which usuallj' occui together 
as “Geoige Washington,” "United States,” and "Sunday School" 


have been omitted. 

'r.ible 3 

gives the fiequcncy 

of occiilienee in 


TABLE 3 


PERCENrAGli 01 

OccuKHiNcr 

or PiiRASPS, Clauses and Sentencfs 

Age 

B 

G 

1) DDCl G 

7 

7.98 

5+8 

6.73 

8 

S,89 

U3 

5 26 

9 

6 80 

3 96 

5 33 

10 

9 2+ 

6.1S 

7 70 

Al! ages 

7 47 

5 0+ 

6 26 


terms of per cent based on the total number of possible responses 
to all the stimulus words at each age-sex level. 

The tendencies shown in this table aie vciy clcai in regard to 
sex differences At each age level the boys show a highei percentage 
of this type of iespouse than do gills and the total percentage for 
boys of all ages is 2 43 gieatcr than that for girls. 

The age-level differences are not as maikcd For girls there is 
found a steady dccicase in peiccntfigc at each age level except tlie ten- 
year level. For boys, though, there is a decrease from the seven- to 
the eight-ycais level, and an increase at llic nine-year level. At the 
ten-year level is found the laigcst percentage of phiascs, clauses, 
and sentences which occurs in any age or sex gioup. Diffei cnees 
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in per cent of multiple-woid responses at the difEeient age levels are 
more evident when the per cent of both boys and girls are combined 
at each age level. Table 3 shows that the combined percentage of 
boys and girls lescmbles closely the percentage of multiple-word 
responses of boys alone 

Two hypotheses may be advanced to explain this evidence which 
differs from that found by other investigators There might he a 
possible developmental stage at 10 years of age in both boys and 
girls which is reflected in this tendency to lespond in the multiple- 
word raanner No data were found, however, to substantiate this 
supposition Secondly, the increase may be due to a selected sactiplmg 
either of stimulus words or cases It was found that the stimulus 
which elicited multiple-word i espouses at the lO-year-old level like¬ 
wise elicited similar responses at other levels It must be concluded 
that, while these data do not disprove the hypothesis advanced by 
other investigators, they fail to substantiate the hypothesis that tlie 
frequency of multiple-word responses decreases as the chronological 
age Increases 


D Failures to React 

Failures to react, as well as multiple-word responses, have been 
found by earlier investigators to be more characteristic of children 
and suhnorinal individuals than of normal adults RosanofE (6, 
p. 552) found that occuirence of failuie to react decreased with an 
increase of both the cliionologital age and mental age of his subjects 
Wheat (9) found that the failiiies to respond to many of his stimu¬ 
lus words exceeded m percentage the preferred responses to the same 
stimulus woid. Woodiow and Powell (11) and Otis (5) also 
found that failute to respond was characteristic of children. 

The occuirence of this phenomenon has been explained variously. 
Jung (2), as is his wont, explains it m terms of emotional inhibition. 
Both Wheat (9, p 38) and Woodrow and Powell (11) suggest 
that in experiments where the Kent-Rosanoft word list has been 
used, the etiological factor is unfa mil larity with the stimulus words. 
Wheat says, conceinmg the cftcct of the type of stimulus word, that 
different kinds of stimulus woids get difteient percentages of common 
responses, uncommon lesponses, and failures of lesponse. It has been 
the experience of the investigator with free word association in this 
study that each of these explanations is in pait tuie and that there 
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might be .idclcd a further explanation, namely, that the necessity ot 
clioicc between seveial potent ml i espouses is also an etiological factor 
in the failures to react which occuncd in this experiment. 

The data in this study arc m agiecmciu with those of Rosanoff, 
just quoted, to the effect that the ficqucncy of failure to icact de- 
creases as the age of the subject incicases. Table 4 indicates that 

TABLE + 


pERCENTAOr 

or OccURRLNcr oi FAtiuars ro Reacf 

Age 


Sex 

G 

B and G 

7 

36 

5 89 

4,75 

8 

3 19 

3 41 

3 30 

9 

2 22 

2 98 

2 605 

JO 

1,39 

2.9$ 

217 

All ages 

2 63 

3 68 

3,115 


a slight clcciease in percentage of failures to icspond is appaient 
fiom seven to ten years. 

From this table it can be seen that gills give a consistently higher 
percentage of failuic^ to icspond than do boys, The data suggest 
that this diflercncc is an innate diflcicncc, although it would icquire 
further investigation to piove this contention, It is obviously not 
clue to the type of stimulus woids, foi the stimulus words which 
show the highest pciccntagc of failiucs to icspond (aftaidj dance, 
cheat, pjison, help, ste(dwt^) elicit failures to icspond irom bovs 
and girls in a ratio similar to the total diffeicnees in occuuence of 
failuies to respond to all stimulus woids, Furthei, only foui stimulus 
words have faiLuics to respond which arc not divided between the 
sexes, and to only one of these, bed, is a failuic to respond on the 
pait of gills. 

E Individual Rlsponsls and Normal Responses 

Five types of verbal reactions have been grouped foi tieatment 
under the general heading of individual lesponscs They aie* (a) 
non-logical, {b) sound-reactions, (c) repetition of the stimulus, 
(</) neologisms, (e) pcrsevciation. These types aie equivalent to 
those listed by Rosanoff (6) undci the heading of individual reac¬ 
tions and by Wheat (9), with the exception of lepetihon of stwiulus 
and the occmfence of phases and claffses, which he classifies as fail¬ 
ures to react, as uncommon teactfons. It is in this class of lesponses 
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that ^ve can expect to find any p^itlioloKical jcnctions or '^complex'* 
indicatorb that might occiii Hull and Lugoft found in their study 
of the stiength of “complex” signs that each of the five above types 
showed some sticiigth. In fact, these investigators declaied that the 
repeitiion of the stnntflus was tile most leliablc of the nine “com¬ 
plex” iiidicatois used in thcii cxpciimcnt, Jung (2), Kent and 
Rosanoff (3) and others have noted the i dative frequency of the 
phenomenon of peiscvcratiou and of the occuticncc of neologisms In 
neurotic and psychopathic patients. Howevci, It Is not meant to 
imply tliat all reactions falling In these five types are pathological 
or signs of emotional inhibition. This is especially untrue of chil¬ 
dren’s responses, for, as Otis (5) points out, these tj'pes of lesponses 
may be merely manifestations of certain stages in the language 
development of the child 

Table 5 gives the percentage of occunencc of each type of response 
which is classified in this study as an indtvidttal tespottse 

A biicf dcsciiption of each of the types of individual lesponses is 
necessary to this study foi the classification of noimal responses 
depends to a laigc mcasuie upon the definition of individual 
responses 

Non~loffical responses in tins classification were arrived at by the 
process of elimination. No iespouse that could be fitted into any 
of the four other categories among individual responses was classi¬ 
fied as non-logical. The faihiie-to-icact type of response and the 
multiple-word type, because of their vciy nature, were automatically 
eliminated. This narrows the problem down to placing the responses 
into either normal or non-logical classification. Any response which 
was obviously without logical connection to the stimulus word was 
designated as belonging to the non-logical type In this category 
are placed responsiveness of the “explosion” types of which Kent 
and Rosanoff (3, p 21) saidj “the stimulus word acts , . , merely 
as a signal for discharge,” In addition certain responses were given 
which weie due to the misundeistanding of the stimulus word, such 
as the response Chisf?nas to p^lso/i, and the icsponse, ifouj copper, 
and sleel to the stimulus word cold These responses aie classified 
as non-logical. 

The natuic of the type of response classified as a neologism is 
obvious from the meaning of the term. 

Responses have been classed as pcrscveiative which aic cither 
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(d) lepetition of the pieceding stimulus woids, (b) repetition of 
die lesponscs to the pieceding stimulus words, (c) associated with 
ihe pieccding stimulus woid, {d) associated to the preceding re¬ 
sponse This classification follows closely the one used by Kent and 
Rosanoff (3, pp 22-23). 

The classification of verbal reactions as iwfmdl responses has been 
at rived at bv the piocess of elimination All lesponses which do not 
fall into the categories given in the preceding pages of this chapter 
constitute the responses classified as notrnaU These rebponses are 
reactions which show logical or grammatical connections with tlie 
stimulus wolds with which they occur. These iespouses belonging 
to the normal categoiy may be defined as descriptive teinis, synonyms, 
anonyms, contiguous expressions, causal iclationships, ideas of co¬ 
ordinate, supeioidmatc, and suboidinate relationship, woid com¬ 
pounding and svntatical changes 

Normal responses of both girls and boys regardless of age tend 
to increase in percentage as the chronological age increases The 
percentage of normal responses at the ten-year level is smaller than 
that of the nine-year level, but is greater than at the other two 
levels. The differences at each level, however, arc so small that 
a general conclusion that the number of normal responses increases 
with age from seven to ten veais is not justified 

Individual tendencies of both boys and girls^ as is to be expected, 
show a tendency to decrease as the age increases The noticeable 
exception to this is at the eight-year level where occurs tlic greatest 
percentage of individual responses found in this study* It is pos- 


TABLE 6 

PmcENTAGE or Occurrence or Individual and Normal Responses 


Age 

Classification 

B 

G 

B^G 

7 

Normal 

8176 

82 89 

83 82 

Individual 

4.86 

5 7+ 

5 20 

8 

Normnl 

8J 18 

87 22 

85 20 

Individual 

7 7+ 

4 7+ 

6.2+ 


Normal 

87 97 

89 12 

881+ 

9 

Individual 

3,01 

3 9+ 

3 43 

10 

Noimal 

8+92 

88 36 

86 25 

Individual 

+ +S 

3,51 

3 98 

All ages 

Normal 

85 61 

sr n 

86 37 

Individual 

+ 31 

+ 21 

4 26 
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siblc that the distribution of cases at this level may account for the 
increase in individual responses. 

Table 6 gives the peiccntage of occurrence of normal responses 
at all age-sex levels. 

The seeming contiacllction found in Tabic 6 that there is both 
an incicase in normal responses and in individual responses at the 
same age level can be reconciled by refcicncc to Tables 3 and 4 

It seems that n dccicase in viulilple-zvojd responses, and, some¬ 
times, in faiUaes-ic-tespond is accompanied by an increase in responses 
classified in this studv as individual responses. 

Girls, when considered regaidless of age level differences, give 
1.5 more normal icsponses than do boys of all ages and 0.1 per cent 
Jess indivjclunl responses. These differences are so small that they 
lead to a tentative conclusion that the differences in percentage of 
noimal responses between the two sexes at the age levels of seven 
througJi ten aic not significant, 

Tins foregoing conclusion can be diawn at each age level also, 
except at tlic eight-year level where the difference m percentage of 
normal and individual icsponses between the sexes is the greatest, 
This exception probably is due to the distiibulion of cases at the 
eight-year age level. 


F. Summary 

The system of treating veibal responses and the method of classifi¬ 
cation liavc been indicated In older to determine the extent of 
the community of ideas as shown by the woid association technique 
in boys and girls seven, eight, nine, and ten years old the preferred 
responses have been examined, These consist of any response oc¬ 
curring SIX 01 moie times to any stimulus word at any age-sex level, 
The conclusion was diawn that the communitv of ideas is not only 
high between girls at the same age level and boys at the same age 
level, but also between girls and boys at the same age level and be¬ 
tween all the children that malcc up tlic subjects of tins investigation. 
Certain tendencies towaids differences which in the main are slight 
may be summarized as follows; 

1. Boys give a slightly higher percentage of prefcricd responses 
than do girls. The difference is 3.15 per cent. 

2. There is a slight tendency foi the niimbci of preferied rc 
sponses to increase with the increase in age, wlien membeis of both 
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sex€s lire considered as a unit. This tendency is not consistent "when 
boys or gills are considered alone The most decided difterence in 
percentage of prefeired responses is between the seven- and nine^ 
year levels, 

Multiple-woid responses are apparently normal methods of re¬ 
sponse for most children The following tendencies in this type of 
response are to be noted: 

1. Boys give more multiple-M^ord responses than girls. 

2. No definite tendency exists between age levels in difference in 
number of this type of response. 

Failures to respond niay be attubuted either to emotional inhibi¬ 
tion, antipathy towards the test situation, or an uiifamiliaiity with 
the stimulus woids This type of response shows the following 
tendency 

Girls fad to respond more than do boys and this tendency de¬ 
creases m both sexes with an increase in age 

The method of classifying normal and individual responses in 
this study was by a process of elimination, Individual responses 
consisted of non-logical, sound reactions, lepetition of the stimulus, 
neologisms, and perseveration Normal lesponses are all responses 
not classified as individual iespouses, multiple-word responses, or 
failures to react The following tendencies arc seen in the per¬ 
centage of normal and individual responses in this experiment. 

1, Girls give fewer individual and more normal responses than 
do boys. 

2 The numbei of noimal responses tends to increase as the age 
of the subjects increase foi both sexes, 

It must be noted that the above tendencies are tendencies only. 
The verbal lesponscs of the different sexes and of the different age 
levels differ by such small and inconsistent percentages that no 
sweeping conclusions can be drawn. In fact, the differences between 
the age-sex levels are slighter than the differences between individuals 
at a given age-sex level 
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J S, Kounin^ 


A Introduction 

Tlie topic of handedness has recently acquired added significance 
because of its relationship to speech pathology (13) , to introversion- 
extraversion and intelligence (2); and to cortical functions concerned 
with hemispheial dominance (17). Most theories of the origin 
of handedness assume that preferential handedness is characteristic 
only of man. [A detailed tieatment of this topic is given by Wile 
(16) and Ludwig (10)], Paitly because of definite social piessures 
operating to pioducc dextrality> the determination of the nature 
of handedness in liuman beings is difficult and complicated, In an 
effort to oveicome this difficulty some mvestigatois (11, 14) have 
used rats in studies of handedness These experiments have added 
consideiably to our knowledge of handedness and have also pointed 
to the existence of preferential handedness among infrahuman ani¬ 
mals, If piefeiential handedness could be demonstrated in monkeys, 
their structural and functional affinity to man would aigiie fni their 
utilisation in studies of handedness. Moicover, it would be possible 
to investigate the nature of general sidedness in monkeys as i elated 
to handedness and eyedness 

The following study has been carried out mainly (^ 7 ) to develop 
techniques foi the study of handedness and eyedness in monkeys; 
(b) to determine whcthei monkeys possess preferential handedness, 

B Pertinent Literature 

There IS insufficient cxpeiimcntal mateiial dealing with handed¬ 
ness 111 subhuman piimates, Piimaiil}^, whethci they have picfcrcm 

^Received in the Editorial Office on October 9, 1937, 

^TUe autlioi wishes to express his indebtedness and thanks to Professor 
Harry F, Harlow who cn con raged and actively cooperated in this study 
which was condwcced dining the year of the author’s appointment as Re¬ 
search Assistant at The Unnersity of Wisconsin Primate Laboratory, 
Further indebtedness and thanks aie due Dr Paul Settlagc and Mr 'Waiter 
Grether for their many valuable suggestions and aids 
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tinl hcindcdiiess has not^ as yet, hccii cancliisivclv tlctermincd \ in the 
second place, no techniques foi tcstinij: handedness have been stand- 
ardr/ed. Cunningham (1) reviewed the litciatuic piior to 1902 
regarding the existence of handedness in monkeys, and found con¬ 
siderable disagriicmcnt among authorities. Moreover, most studies 
at that time were observational. 

Since that time the following obsewauonal and expeiimcntal 
studies have been reported After noting the hand used by six 
rhesus monkeys for picking up food, Fraiu (3) tcntativelv classified 
three as left-handed, one as right-handed, and two as ambidextrous 
However, Saiasin (12) observed the hand three monkeys used for 
picking up food and concluded that monkeys are essentially ambi- 
dextious. The observations of Yerkes (18) indicated the pos¬ 
sibility that monkeys and apes manifest preferential handedness when 
reaching for food oi when manipulating objects in connection with 
food getting. Lashlev (9) found some agreement, in two ihesus 
monkeys, between the hand used more often for reacliing food and 
the hand used more ficqucntly in warding oft tlic touch of the 
experimenter. With the exception of Yerkes* obscivalions of tool¬ 
using behavior In two apes, these studies luvc legnided the hand 
used in over a chance rnnjoiity of the time for picking up or icaching 
for food as the criterion of handedness in monkeys. 

A pertinent observation was made by Klvivci (7) with respect to 
the problem of testing techniques. He noted that, although a picfei- 
ential handedness was not manifested foi pulling in food boxes when 
the end of the string was placed m the monkey’s cage, it was ex¬ 
pressed when the end of the stiiiig was placed at some distance from 
the cage. Similarly, unpublished studies of Hailow, Settlage, and 
Grether (5) at the University of Wisconsin Primate Laboratory 
indicated that tlie clegice of hand-finger manipulation involved must 
be considered when testing for handedness in monkeys. 

C. Animals, Housing and Care 

The monkeys used in this study were housed and cared for at 
the University of Wisconsin Piimatc Laboratoiy. Table 1 gives 
a brief desciiption of each monkey. 
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TABLE 1 


Monkey 

Classification 

Sex 

Age 

Duke 

Rhesus 

Male 

Pre-pLibescent 

Peggy 

Rhesus 

Female 

Pubescent 

Jyppo 

Rhesus 

Male 

Pie-PiibesceiU 

Jake 

Rhesus 

Male 

Pre-Pubescent 

Johnny 

Spidei 

Female 

Pre-Pubesceut 

Murphy 

Cebu a 

Male 

Pubescent 

Dusty 

Cebus 

Male 

Pubescent 

Slit-Ear 

Cebu 8 

Male 

Pubescent 


D Apparatus and Procedure 

Three tests of handedness and one of ej^cdness "were used in this 
study, and 100 tuals were obtained foi each test, accoiding to the 
following procediuc Testing was started at the beginning of a 
week and 25 tiials made on each of 2 succeeding days A rest clay 
was then inteiposed and 25 trials pet day again obtained on tlie 2 
days following The eyedness test data weie secured during the 
first handedness test week, and the two lemaining handedness tests 
weie lun on the two weeks following At least a month after the 
last tiled of the fiist test week, the entiie experimental senes was 
repeated Thus the results include 200 trials for each test situation, 

Preliminary tiials, in random sequence, were made with six of 
the monkeys with the fiist handedness test to accustom them to the 
expeumcntal cage and to the expeiimcntei. 

A descnption of the tests of handedness and eyedness follows 

!♦ Handedness I. 

The monkeys were tested m a ciicular sheet metal cage 37 in in 
diameter and 30 m high, This cage tested upon a table in the middle 
of which was a hole 2 in, in diameter A food container 1 in in 
diameter and deep, which could be raised oi lowered, was 

placed dneedy beneath this hole The distance from the floor to the 
container varied from 8 to 11 in, depending upon the arm length 
of the monkey To obtain a piece of banana, the monkey needed 
to extend his arm through the hole in the floor and remove the 
food fiom the container which was placed at a distance approxi¬ 
mating his maximum reach 

2. Handedness II, 

The test cage, made of heavy welded 2-in. wire mesh, was 26 in 
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high, 18 in. deep, and 28 in. wide. To the front centci of the cage 
was fastened a thin piece of ply wood 9 in. high and 7 in wide. 
A hole 2 in, in diameter was drilled in this board 3 in. from the 
bottom of the enge, A food lio\ 2 in square, with a spring covci 
214 square, wa^ ceiUercd and securely attached at a d/stance 
7 to 9 in, from the fiont of the cage, depending upon the monkey's 
reach, To obtain a piece of han.ina the monkey needed to put one 
liand through tlie hole in the ply wood, lift the cover of the food 
bo 3 tf, hold It open, and icmovc the reward from a narrow slanting 
depression in the food bo\—only one hand could be used for the 
entile manipulation 

3 , Handedness HI. 

The Handedness II cage was used here, the ply wood removed, 
and the front covered witli i*^» hardware cloth. An opening 8 m 
high and 3 in. wide was made in tlic front center of the cage, to per* 
mit the free use of either hand, To obtain food, which was beyond 
reach, the monkey was requiicd to manipulate a take. Tlie liaiidle 
of the lake was 10 in. long, 1 in, in diameter, and the cross bar 3 
in. wide, The neatest end of the rake was placed fiom 8 to 10 in, 
in front of the opening. The food Wt'is alternately placed on oppo^ 
site sides of the rake handle directly ahead of the opening of the 
cage. The hand used for pulling in the rake was recorded in each 
trial. 

4. Eyedness Test* 

A hole ^ in, in diameter was dulled m hont of the aforemen¬ 
tioned sheet metal cage and a straight porcelain tube witli a in. 
opening fitted into it This tube piojcctcd in into the cage, one 
foot from the floor. Approximately 5 in. above this a small door 
was constructed which could be opened and closed by the experi¬ 
menter. Whenever a monkey sighted thiough the tube, in response 
to a slight noise and food placed at a short distance in fiont of 
the tube, the dooi was opened and the animal was lewaided with 
a piece of banana The eye used for looking thiougli the tube was 
observed by means of n minor placed above an opening in the top 
of the cage, For the retest senes, after a month, n tin V-scope 
slightly ovci 2 in long was constructed in the dooi, with the nauovv 
end extending in. inside the cage. The nariow end was in. 
in diameter and the wide end 2 in in diamctci. As well as to 
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figure 1 

Pho roGHAPHS Demonstrating Eyedncss in Murphy, A Ccbus Monkey 
Although they do not illiistjate the appaiatus used in this experiment, they 
leveal the same general piinciplc 

increase the visual range of the monkey, this device was used to 
check the original test Since the Iieight was changed, the monkeys 
had to assume a diffeiciit position, theieby reducing the influence of 
any possible position habit developed in the fiist seiies upon the 
second seiies 
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TABLE 2 

Tm NuMrrji of Times Each Hand Was Used dy Four Rhesus Monkevs 

FOR OnTAIMIMG FOOO IN TilE DESIGNATED EXPERIMENTAL SITUATIONS 
Ihe eye used in sighting is indicated for one monkey. 


Handedneaa I Eyedness FLmdedness 11 Unndcdneas III 

Hand Eye Hand Hand 

Monkey Date R E R L Date R L Date R L 


Duke 

1/8- 












1/28 

3 

5S 



3/3 



3/16 




3/25 

0 

25 



19 

6 

2 

23 


2/26 

0 

25 



3/4 

6 

19 

3/17 

0 

25 


3/28 

0 

25 



3/6 

2 

23 

3/19 

4 

21 


3/29 

0 

25 



3/7 

1 

24 

3/22 

5 

20 


4/26 

0 

25 



4/7 

0 

25 

4/26 

17 

8 


4/27 

0 

25 



4/8 

0 

25 

4/27 

6 

19 


4/29 

0 

25 



4/10 

0 

25 

4/29 

6 

19 


4/30 

0 

25 



4/11 

0 

25 

4/30 

0 

25 


Per cent 

1 

99 




14 

86 


20 

80 

Pebey 

12/2- 











1/11 315 

29 



3/3 



3/16 




3/2J 

25 

0 

0 

25 

25 

0 

20 

5 


2/26 

25 

0 

0 

25 

3/4 

25 

Q 

3/17 

16 

9 


3/28 

25 

0 

0 

25 

3/6 

25 

0 

3/19 

14 

11 


3/29 

25 

0 

1 

24 

3/7 

25 

0 

3/22 

21 

4 


i/26 

25 

0 

0 

25 

4/7 

25 

0 

4/26 

1 

2+ 


4/27 

25 

0 

0 

25 

4/8 

25 

0 

4/27 

0 

25 


4/29 

25 

0 

0 

25 

4/10 

25 

0 

4/29 

0 

25 


4/30 

25 

0 

0 

25 

4/n 

25 

0 

4/30 

1 

24 


Pci cent 

94 

6 

,5 

99.5 


100 

0 


37 

63 

Jyppo 

3/2S 

14 

11 



3/3 

24 

1 

3/16 

22 

3 

3/26 

10 

15 



3/4 

25 

0 

3/17 

14 

11 


3/27 

0 

25 



3/5 

25 

0 

3/19 

21 

4 


3/28 

1 

24 



3/7 

25 

0 

3/22 

25 

0 


4/3 

11 

14 



4/7 

25 

0 





4/4 

0 

25 



4/8 

25 

0 





4/10 





4/25 

25 

0 










4/11 

25 

0 





Per cent 

23 

78 




99.5 

5 


84 

16 

Jake 






3/3 

13 

12 









3/4 

a 

14 










3/6 

3 

22 










3/7 

0 

25 





Per cent 27 75 
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The Number of Times Each ^ i 

oa.y." S.T?,-.=^v. 


Monkey 


Murphy 

11/17- 



1/9 

432 


3/2 

25 


3/3 

25 


3/5 

25 


3/6 

25 


4/7 

25 


4/8 

25 


4/10 

25 


4/13 

25 


Pei cent 

991 

Dusty 

H/20- 

1/8 

25 


3/2 

25 


3/3 

25 


3/5 

25 


3/6 

25 


4/7 

25 


4/8 

2S 


4/10 

25 


4/13 

25 


Handedness I Eyedness 
Hand Eye 

Date R L R L 


Handedness II Handedness III 
Hand Hand 

K L Date R L 


1 

0 

0 

0 

0 

0 

0 

0 

0 


25 
25 
2S 
25 
25 
25 
25 
25 
2100 


0 

0 

0 

0 

0 

0 

0 

0 

0 


2/23 24 

2/2+ 24 
2/26 25 
2/27 25 

3/29 24 

3/30 25 

+/3 25 

+/4 25 


1 

I 

0 

0 

1 

0 

0 

0 


98 5 15 


3/11 25 

3/18 25 

3/19 25 

3/22 25 

4/26 25 

+/27 25 

4/29 22 

4/30 16 

9+ 


0 

0 

0 

0 

0 

0 

3 

9 


0 

0 

0 

0 

0 

0 

0 

0 

0 


25 

25 

25 

25 

25 

25 

25 

25 


0 

0 

0 

0 

0 

0 

0 

0 


2/23 25 

2/2+ 25 
2/26 25 
2/27 25 

3/29 25 

3/30 25 

4/3 
4/4 


25 

25 


0 

0 

0 

0 

0 

0 

0 

0 


Per cent 100 0 100 0 


100 


3/11 25 
3/18 25 
3/19 25 
3/22 25 
4/26 25 
4/27 25 
4/29 25 
4/30 25 

100 


Silt-Ear 


11/20- 

1/18 

3/2 

3/3 

3/5 

3/6 

4/7 

4/8 

4/10 

4/13 


8 228 
0 25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

25 25 

24 25 


0 

0 

0 

0 

0 

0 

0 

0 


2/23 

2 / 2 + 

2/26 

2/27 

3/29 

3/30 

4/3 

4/4 


0 

0 

0 

0 

0 

0 

0 

0 


25 

25 

25 

25 

25 

25 

25 

25 


3/11 

3/18 

3/22 

3/23 

4/26 

4/27 

4/29 

4/30 


24 
22 
16 
18 

25 

23 
25 

24 


Pei cent 22 98 100 0 


Johnny 11/23- 

1/8 105 
3/2 
3/3 
3/5 
3/6 
4/7 
4/8 


24 

25 
25 
25 
25 
25 

4/10 25 

4/13 25 

Per cent 98 


6 

1 

0 

0 

0 

0 

0 

0 

0 


2/23 

2/24 

2/26 

2/27 

3/29 

3/30 

4/3 

4/4 


0 

100 


lleS 

88.5 

0 

20 

3/11 

2 

23 

0 

25 

3/18 

13 

12 

0 

25 

3/19 

24 

1 

0 

25 

3/22 

25 

0 

0 

25 

4/26 

25 

0 

0 

25 

4/27 

25 

0 

0 

25 

4/29 

25 

0 

0 

25 

4/30 

25 

0 

0 

100 


82 

IS 
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The daily results loi each amm.il on tlic diftcieiU tests are given 
m Tables 2 and 3. These lesults will be analyzed in terms of 
various criteria of consistency, diftcrcnccs betsveen tlie tests used, 
handedness of the individual monkeys, and diffeienccs between the 
species of monkeys tested. 

1 , The Criteria, 

The criteria of handedness used in summarizing the results of 
each test were selected aiibtiaiily Ehcy are: 

1 One hand used in at least 90 per cent of the total trials, 

2. One hand used in at least 85 per cent of the total trials; 

3 One hand used in at least 80 pei cent of the total trials, 

4 One hand used in at least 75 pci cent of the trials on evety 

day the animal was tested. . . , . 

5 . No shifts in handedness at any time. A shift is dclined as 
the use of the least preferred hand (as determined up to that time 
in anv single test senes) in 51 pci cent oi moie of the trials on 
any one day. Hence, a maximum of foui shifts is possible m the 
eight test days of any one test situation. 


TABLE 4 


Summary Table Showing the Criteria Seven MoNKrvs Failed to Meet 

IN THE DeSIGNATPO 1 ESTSj THE lOTAL NUMECR. LAILED BY ^CH 

Monkey, and the Totai Numiipk Failed on Each Test*_ 


Handedness I Handedness II 

Criterion Criterion 

Monkey 12345123 4 5 


Duke 

Peggy 

Jyppo F F 

Johnny 

Murphy 

Dusty 

Sllt-E.ar 


F 


3 1 


F 


1 


Total 

number 

Handedness III failed 
Cnteiion by each 

1 2 3 4 5 monkey 


F F 11 6 

F F F 1 4 5 

F F 1 8 

F F 11 ^ 

1 1 

0 

F 2 2 


Total 

number 

failed 


2 19 15^ 


*The totals refer to the number of criteria failed, not to the absolute 
number of days of failure, that is, any single criterion failed on several 
days is treated as one failure 
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The results of this analysis are summarized in Table 4. The 
criteria aie numbeied to coriespond with the desciiption above An 
indicates which of the first three each monkey failed to meet 
on the various tests. The numbeis under Criterion 4 refer to the 
number of days this condition was not satisfied* The numbers 
under Criteiion 5 designate the number of days a ^'shift^' occurred 
The data reveal that the degree of preference evidenced Is signifi¬ 
cantly higher in Handedness I and II than in Handedness III, and 
that all thiee cebiis monkeys failed fewer ciitena than any of tlic 
0 the is 

2 Intrartesi Consistency 

Intra-test consistency refeis to the ictest reliability of each separate 
test. As noted in the ^‘Methods/* each test was given in two series 
of 100 trials each, the second at least one month after the last 
previous trial of the Hist senes. The reliability of each test can, 
thctefoie, be determined by comparing the relative degree of hand 
preference expressed in the two senes Table 5 summarizes the 

TABLE 5 

Summary Tahle Showing the DirrERENCE in Per Cent Frequency of 
Hand Prefcrencc Between the First and Second Series 
or THE Designated Tests 


Monkey 

Handedness I 

Handedness II 

Handedness III 

Eyed ness 

Duke 

0% 

28% 

18% 

No results 

Peggy 

0% 

0% 

69% 

1% 

Johnny 

1% 

0% 

36% 

No results 

DUaty 

0% 


0% 

0% 

Murphy 

0% 


12% 

0% 

Slit-Ear 

1% 

0% 

17% 

0% 

Total 

di^Ference 

2% 

29% 

1S2% 

1% 


intra-test consistency A high pei cent difference indicates a low 
reliability This analysis indicates that Handedness III is con¬ 
siderably less reliable than any of the other tests Since the relative 
difference between Handedness I and Handedness II devolves al¬ 
most entirely on the inconsistency of a single monkey, this difference 
IS not consideied significant 

3. hiier-test Consistency^ 

In ter-test consistency is concerned with the degree of agreement 
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between the difterent tests of handedness Befoic the existence of 
preferential handedness is established iti any monkey, it is necessary 
that it manifest a pieference for the same hand on all three tests. 
The amount of inter-test consistency is indicated in Table 6 This 
table shows both that a liigher per cent of preference is expressed on 
Handedness I and Handedness II, and that three of the monkeys 
show no consistent preference on the different tests used 

4 Differences Betiveen the Tests. 

It 19 evident that the results are dependent upon the test used 
The greatest degree of hand preference is expressed in Handedness 
I and II Table 4 shows that the least number of ciiterm aie failed 
on these two tests, Table 6 indicates further that the highest per 
cent of hand preference is expiessed on thebe two tests; and, m 
addition, these two tests possess the greatest intra-test consistency 
(leliabilitv), as revealed in Table 5, Handedness HI, however, 
possesses the least diagnostic value in differentiating hand preference 
A large number of cnteiia are not met in this test (Table 4), it 
shows the lowest per cent of hand preference (Table 6), and it 
has the least reliability (Table 5). 

5 Handedness of the Individual Monkeys 

Duke manifested a definite and consistent preference for the left 
hand on Handedness I according to all five criteria. He used his 
left hand in 86 per cent of the total trials on Handedness II and 
shifted to the use of the light hand on one of the eight days tested, 
thereby failing Criterion I and Criterion 5 for this test, The only 
standard he did attain on Handedness III was the use of tlie left 
hand in at least 80 per cent of the total trials. Generally, then, 
Duke possessed a moderate, but slightly inconsistent, left hand 
preference, 

Peggy showed a decided preference foi the right hand on both 
Handedness I and Handedness II according to all five criteria, but 
failed to support this choice on Handedness III, completely reveising 
to a left hand preference in the second seiies 

Although Johnny met all criteria on Handedness I and Handed¬ 
ness II, he used the left hand in one test and the right hand in 
the other, indicating ambidexteuty. 

The limited data for Jake (on Handedness II only, a reliable 
test) suggests no significant preference. 
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Murphy aud Dusty can be said to possess definitcj handedness 
They used the right liand almost exclusively on all tliree tests. 
(There is no history of injuiy to Dusty’s left hand, while Murphy*s 
use of the left hand foi nine of the trials on Handedness III can 
probably be attributed to an injury to his right index finger which 
was bitten by another monkey the picvious day ) 

Slit-Ear IS consistently left-liaiided on Hnndness I and Planded- 
ness II but fads to satisfy the two most rigid ciitcna on Handedness 
III, However, since the latter test has been found to express the 
least degree of hand prcfeicncc, Slit-Ear’s use of the left hand in 
88.5 per cent of the total trials on this test is highly significant, 
The data on this animal argues for the justifiability of attributing 
preferential liandcdncss to it, 

6 , Differ e7ices Beiioeeu ihi? Species o} Monkeys Tested. 

The data show noticeable diffeicnccs between the cebus monkeys 
(Murpliy, Dusty, and SIit-Eai) and the others tested. The cebus 
monkeys undoubtedly possess a greater degree of preferential handed¬ 
ness tlmn do any of the others. None of the cebus monkeys failed 
any of the criteria for H«mdcdness I and II, as indicated in Table 
+♦ Johnny and Peggy are the only othci monkeys tested who failed 
no cnteria on these two tests, but Johnny used a different hand for 
each test, while Peggy reveiscd hands on Handedness III, Species’ 
differences are especially noticeable on Handedness III. All three 
cebus monkeys show a greater per cent of preference on this test 
than do any of the others (Tabic 6); express greater consistency 
between the first and second senes (Table 5), and fail fewer— 
and only the most severe—criteria (Table 4). As indicated in Sec¬ 
tion 5, the cebus monkeys are the only ones who were definitely 
handed, according to the criteria emploj^ed, 

7. Eyedness. 

Preferential eyedness, as measured by the method used, was definite 
and consistent for the monkeys tested. Attempts to obtain data 
from the other monkeys were unsuccessful. Table 7 shows that 
eyedness does not neccssaiily coirespond with handedness. 

F, Discussion of Results 

The finding that cebus monkeys (and possibly some of the others, if 
less rigid ciiteria aie employed) possess picfcrcntial handedness is 
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TABLE 7 


summary Tabje Showing the Eyedness and Handedness or Four 
Monkeys, Expressed as Per Cent Preferencp in 
Designated Situations 


Monkey 

Eyedness Hnndednc.s 1 

R L R L 

Handedness 11 
R L 

Handedness IH 
R L 

Murphy 

100 io 

0 % 

99.8% 

2% 

98 5% 


94 % 

6 % 

Duaty 

100 fo 

0 o/o 

100 % 

0 % 

too % 

0 % 

100 % 

0 % 

Sht-Eai 

100 % 

0 % 

2 % 

98 % 

0 % 

100 % 

11.5% 

88 5% 

Peggy 

.5% 

99 5% 

94 % 

6 % 

100 % 

0 % 

37 % 

63 % 


contiiidictoi}^ to the opinion of vaiious authorities, including Sarasin 
(12), Ludwig (10), and Cunningham (1) As noted in the intro¬ 
duction, howevei, the hand used for picking up food was the only 
expetimerttal measiue of handedness It is doubtful whether a hand 
preference, if present, can be reliably measuied in the execution of 
such a task, since unnoticeable postuiings and situational expediencies 
play too important a part, [It is worth noting that Updegraft (15), 
in a study of preferential handedness in young childien, excluded the 
"'hand used for picking up five small articles” and the '^hand used 
for picking up a spoon fiom the flooi” from a battery of handedness 
tests because of the low reliability of these two measures.] Hand 
usage is no simple all-or-none aftaii* Tests for handedness should 
include peifoimances that involve some degice of delicate and difficult 
manual manipulation It is highly probable that the existence of 
handedne&s in man could be “disproved” by using one or two inade¬ 
quate tests. 

Studies of handedness in man also demonstrate that the method 
measuring hand pieference influences greatly the nature of the 
results obtained. In a thorough study of handedness in man, Koch 
(8) has shown that tests vary m their effectiveness in determining 
handedness Tasks which she calls ^'holding and carrying activities'^ 
possess relatively low diagnostic value In activities requiring little 
skill she found a tendency towards indiscriminate use of either hand. 
Tests which involved more refined and elaborate manipulation 
possessed the greatest handedness-index value 

The results of Hailow, Settlage, and Grethei (5) indicate that 
the most effective handedness tests were those demanding a high 
degree of coordinated manual skill They tested eight monkeys in 
three situations! 25 trials were employed in a single test period, and 
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each test was given three times iii the fiist scries. The entire proce¬ 
dure was repeated after a period of approximately five weeks, giving 
a total of 150 trials for each test. A brief description of their tests 
follows; (fl) In the pipe test two slioit pipes were placed through a 
board which was hung against the front of the monkey's cage Food 
was placed in front of each pipe, in irregular order, and food was 
retrieved by the monkey through the icspcctivc pipe, (b) The cup 
test consisted of a shallow food containei which was placed approxi¬ 
mately 6 in. in front of the cage and fiom which the monkey was 
to remove a piece of food (<:) To secure food in the string test, the 
monkey pulled m a string which was approximately 3 in. from the 
front of the cage Their results aic summarized in the following 
three tables (The pipe test is ticated as two separate tests in the 
tables, An equal nunibei of tiials was used both foi the pipe on 
the right side of the board and for the pipe on the left side.) 

Their results disclose tlie greatest degree of hand prefeicnce in 
the pipe test and the least in the string test. The pipe test reveals 
the highest aveiagc per cent of hand prefcicncc (Table 8), the 

TABLE 8 

The Per Cemi* Frequency or the Hand pKLFrRRU) nv Eronr Wonkcys in 
150 Trials in the Desicnatid Tesps 
From tlntft of Hnrlow, Sculage, anti Gretber (5). 


Monkey Pipe on left Pipe on riglit Cup String 


Javn 1 

66%. R 

6-P% R 

91% L 

76% R 

Java 2 

100% L 

100% L 

96% L 

100% L 

Rhesus 1 

93% R 

95% R 

100% R 

63% R 

Rhesus 2 

98% R 

6+% R 

63% R 

Hfo R 

Rhesus 3 

93% L 

95% L 

55% L 

73% R 

Rhesus + 

97% R 

90% R 

69% R 

57% 1 

Rhesus 5 

98% L 

98% L 

51% R 

61% R 

Pigtail 

65% L 

91% L 

83% L 

63% L 

Mean per cent 
preference 

88.5% 

87.7% 

76% 

73,3% 


greatest reliability (Table 9) ; and the least number of ciitcria failed 
(Table 10). In contrast, the string test shows the lowest average 
per tent of hand preference, the least reliability, and the most criteria 
failed. The cup test is intermediate between the two other tests 
according to all the above indexes 

If the same criteria of handedness used in this study arc applied 
to the interpretation of their results, then Java 2 was the only de- 
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TABLE 9 

Summary Tadle Showing the Differences in Per Cent Freoubmcy of 
Hand FRrFERENco Between the First and Second Series 


OF THE Designated Tests 
From data of Hailow, Settlnge. and Grcther (5), 


Monkey 

Pipe ou left 

Pipe on Tight 

Cup 

String 

Javfl 1 

18% 

6% 

5% 

33% 

Java 2 

0% 

0% 

3% 

0% 

Rhesus 1 

11% 

7% 

0% 

tr% 

Rhesus 2 

1% 

47% 

36% 

12% 

Rhesus 3 

4% 

6% 

72% 

53% 

Rhesus 5 

1% 

1% 

19% 

31% 

Rhesus 5 

1% 

1% 

1?% 

31% 

Rhesus 4 

7% 

17% 

13% 

28% 

pigtail 

11% 

0% 

19% 

13% 

Total 

53% 

84% 

167% 

187% 


finitely handed monkey, Howevei, it should be noted that the 
ciiteria suggested in this paper are consideiably more rigid than m 
the usual studies of handedness m man and rats, (Such standards 
were employed because of the prevailing opinion among authorities 
that monkeys are ambidextrous ) The lesults suggest, that for fur¬ 
ther refinement of the testing technique the criteria be determined by 
the nature of the test. The more highly diagnostic the test (as 
Handedness I and Handedness II), the more rigid the cnteiia The 
summarii&ed results of Harlow, Settlage, and Grethei (5) m Table 
8 indicate a decided handedness in Java 2 and some degree of 
handedness in Rhesus 1, Rhesus 2, and the pigtail monkey The 
Other four monkeys did not express any significant hand piefercnces. 
When due consideration is given to the relative value of the various 
tests used in both these studies, it becomes app^arent that theie is 
no more reason foi concluding that rhesus monkeys, as a whole, are 
ambidextrous than for concluding that they are handed 

The results of both experiments strongly suggest the advisability of 
speaking rather of degree than of a unit characteristic of handed¬ 
ness in monkeys, [Such an interpretation is also applied to handed¬ 
ness of nian by Koch (8), Downey (2), Travis (13) and others,] 
This degree of handedness is greatly determined by the nature of the 
tests used Such tasks as Handedness I and Handedness II reveal 
considerably higher degiccs of handedness than the cup test, string 
test, pipe test, and Handedness III, Analysis of the different test 
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situations reveals that those which manifest the greatest degree of 
hand preferencc demand more difficult, refined, oi complex manipu¬ 
lations 

It appears advisable to use a idatively unskilled perfoimance, as 
Handedness III, in addition to several discriminative manipulations, 
when testing foi handedness m monkeys While Handedness I and 
II possess the gieatest diagnostic value, Handedness III, or a similar 
test, is more apt to reveal the degiee of handedness It is this latter 
test which most clearly differentiates between the cebiis and the 
othei monlcevs tested TIuis, while Peggy and Duke manifested 
considciable handednesson Handedness I and II they failed to express 
a definite handedness on Handedness III, On the other hand, since 
the cebus monkeys piefei one hand consistently on all three tests, 

It IS obvious that they aie handed to <1 greater degree 

An explanation of whv a consideiably more pionounced hand 
preference is found in the cebus than in tlie rhesus monkeys might 
be sought in the bchavioial diffeiences between the two species. 
Limited obseivations indicate a greater degree of general manipula¬ 
tory and investigatory behavior among the cebus monkeys Those 
used in this study frequently icached and seatched in the experi¬ 
menter's pockets The expeilmcnter has never noted this behavioi 
in the other monkeys True tool-using has been noted in cebus but 
not in rhesus monkeys Kluvei (7) has also found tool-using among 
cebus monkeys. Eyedness trials weie obtained without difficulty in 
the cebus monkeys and they often looked through the tube used for 
the eyedness test befoic the experiment tvas started. Even after 
considerable tiainmg it was possible to obtain eyedness data for 
only one of the other monkeys It is hypothesized that the more 
cleailv defined handedness of the cebus monkeys is closely related 
to, if not actually dependent upon, then: generally mcieased manipu¬ 
lative behavior 

There is evidence to indicate a piogressivelv increasing degree of 
handedness during human infancy, and possibly, though less conclu¬ 
sively up to six years of age Jones (6) fiiithei points out that hand 
preferences are not reported to begin until the second half of th^ 
first year While matination and learning undoubtedly aie impor¬ 
tant factois, the lolc of iiicicased manipulative behavioi should also 
be considcicd. [Accoiding to the noims of Gescll and Thompson (4), 
the power of pieliension is lacking in infants duiing the firit three 
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months, becomes more unilateral and refined in the next six months, 
and attains patterns closcl> rcbcrahlinii those of adults in the last three 
months of the first yeai. The amount of manipulation of environ- 
mental objects also incjeases with ape] In line with the results 
obtained in this study, the incieased prehension and manipulation 
of infants with incicasc in age, can be related to their incieased 
handedness, both because it pcimits the use of more adequate and 
discriminative tests of handedness, and because it points to a greater 
degree of handedness being associated with iiicieascd manipulative 
behavior. 

Studies with human beings also indicate some disagiecmcnt be¬ 
tween handedness and eyedness, The fact that the eyedness of some 
monkeys does not conespond with their handedness makes it diffi¬ 
cult to explain then eyedness solely in terms of Iiemisphcral dom¬ 
inance Morcovei, it is generally agiccd that each eye is bilaterally 
represented in the coitex, 

G. Summary and Conclusions 

Four rhesus, one spider, and thicc cebus monkeys weie studied 
with three diflEerent tests of handedness and one of eyedness. With 
regard to techniques of testing handedness, the results indicated 
the necessity of using mote than one test, including diffcicnt types 
of manipulation, and extending the tests over a reasonable length of 
time. The degree of preferential handedness manifested was largely 
dependent upon the nature of the task pci formed, the most effective 
handedness tests being those which rcquiicd a gicater degree of 
difficult, coordinated, and delicate manipulations Relatively un¬ 
skilled performances levcaled less matked and consistent handedness* 

Eyedness data were obtained from only four of the monkeys. 
Their eyedness was definite and consistent, and did not necessarily 
correspond to their handedness. 

A marked degree of preferential handedness was expressed by all 
three cebus monkeys. The other monkeys evidenced, as a whole, 
neither a decided handedness nor an essential ambidexterity. The 
considerably moic pronounced handedness of the cebus monkeys was 
tentatively related to their gcncially increased investigatory and 
manipulative behavior 
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PERFORMANCES OF SCHOOL CHILDREN ON THE 
REVISED STANFORD-BINET AND THE 
KENT E-G-Y-TEST* 

Nett) Yoih ffospilal and ihr Departmeut of Psychiatry, Cornell University 

Medical College 


Arthur L. Benton 


The purpose of this investigation was to make a cojnpaiative study 
of the pcrfoimances o£ school childien on the Revised Stanford-Binet 
(4) and on the short Oral Emef^ency Test of Kent (2) It was 
felt that an examination, of the relationships existing between the 
performances of the same children on both tests might lead to a 
better understanding of the function of the Kent test in psycho¬ 
metric practice. 

Both tests were given by the writer to 55 children who were re¬ 
ferred foi examination for a variety of specific iCtisons. In 38 cases, 
the souice of refeii.il was the Children's Clinic of the New York 
Hospital. Of thc^c 38 cases, 20 were rcterred for information 
concerning school placement or because of some physical condition 
and wcie not behavior problems. The lemaining 18 cases were 
refened to the Psychiatric Clinic because of behavior difficulties. 
Fourteen cases weic children who weic being tieated or who were 
seen in consultation at the Out-Patient Department of the Payne 
Whitney Psychlatuc Clinic because of behavior disorders, None 
of these cliildien was psychotic Three children were lefeired by 
outside agencies for advice concerning school placement and were 
not behavioi pioblems. 

The mean chionologiciil age of the total group (55 cases) was 9 
years, 11 months, and the median chronological age was 9 yeais, 
10 months The lange of chionological ages was fiom 6 years, 4 
months to 14 yeais, 3 months The mean chi onological age of the 
"psychiatric’^ subgroup of childien (32 cases) was 9 years, 11 months 
and the lange of clii onological ages was from 6 ycais, 4 months to 
14 years, 3 months The mean chi onological age of the “non-psy¬ 
chiatric” subgioup of childien (23 cases) was 10 yeais, 0 months 
and the langc of chi onological ages was fiom 6 yeais, 5 months to 

.Received in the Kclitoiial Oflice on October 25, 1937 
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13 years, 8 months^ Twenty-six children wcic given Form L of 
the Binet and 29 childicn wcie given Foim The Kent scores 
were Inteipointed bv a method very similai to that used by Ehvood, 
Burcfiaid and Teagarden (i).® In giving the Kent test two scales 
weic usually given Following the diiectmns of Kent, the scale 
adopted as giving the subject's seme was that scale winch biouglit 
the subject's rating neaicst the middle of the scale. 

The test results aie siimmaiizcd in Table 1. 


TABLE 1 

Binet and Kent Mcntai At.ES and Iniellilencc Quotients 


Test 

Mean M 1 

Range of 

Mean IQ 

Range of IQ's 



Total fftoup 



BINET 

9 >rs., 3 mus 

S > rs, 2 nms 

94 3 

55 to 126 


to 





13 yrs, 10 mos 



KENT 

9 yrs, 1 mo 

5 vra., 6 inos, 

93.0 

56 to 133 


to 





12 yrs., 9 mos 




Noii-Psychiati \c suht/roup 

Psyi/tiatn 

f suhfffotip 


Mean IQ 

Range of /O’s 



BINET 

91.3 

55 to 126 

96 4 

63 to 118 

KENT 

91 3 

56 to 122 

94J 

59 to 133 


It will be seen that the mean scoies on the two tests are almost 
identical This holds for the total group and for botli the psychiatric 
and non-psychiatric subgioups, It is intcicsting to compaie these 
results, obtained fiom a group of «ippioximately avciage intelligence, 


^The group of children who were examined because of bchavloi difliciilties 
will be referred to ns the “psychiatric** subgroup Those who were ex¬ 
amined for other leaaons and who were not behavior problenaa will be 
referred to as the "non-psychiatric’* subgroup. 

®These authors write. “In the Kent monograph there is no inteipolation 
made within years Any score fiom 13 through 17, for example, on the 
Low Scale gives a mental age equivalent of seven years; while any score 
from IS through 22 gives a mental age equivalent of eight years. Similarly 
on the other two scales a subject rates a mental age of 9, oi 10, or 11, or 
whatever the case may be but thcie is no proviaioa made for diacrinimating 
Rtfiihin any one of these years In older to make possibic comparison with 
Binet mental ages it seemed necessary to Intel polate Kent scores . by 
the method adopted in the present study Jt was possible to get Kent mental 
ages of Seven yenrs, one month; seven years, four months, eight years, 
one month, eight years, four months, etc.” 

In the inter potation of Kent scores devised by the writer, the mental age 
scores run, in the majority nf cases, one month lowci than they would if 
the interpolation method of Elwood, Bui chard niul Teagaidcn were used 
In the remaining cases, the mental age scoic*v aie identical foi both methods. 
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With those of McIntyre and Hoffeditz (3) who gave the Kent test 
and the original Stanford-Blnet to a group of feeble-minded sub^ 
)ects and fo\ind that the mean mental age score of the Kent test 
was 0.8 years higher than the mean Binet mental age score To 
investigate this point further, the scores of the 10 cases m the present 
group whose Binet IQ was less than 75 were examined. The mean 
Binet IQ of this group of 10 subjects was 65.6 while the mean Kent 
IQ was 71 8 The mean Binet mental age of this group was 7 yeais, 

2 months while the mean Kent mental age was 7 years, 10 months 
The number of cases is small, but so far as the data go, they defi¬ 
nitely confirm the finding of McIntyre and Hoffeditz that subjects 
of low intelligence tend to do somewhat better on the Kent test 
than on the Binet To check the influence of the scores of the 
subjects of low intelligence on the total gioup scores, the mean scores 
of the 45 children with Binet /0’s of 77 or above were computed 
The mean Binet JQ oi this group of 45 subjects was 100,7 while 
the mean Kent IQ was 97 6, The mean Binet mental age of this 
group was 9 yeais, 9 months while the mean Kent mental age was 
9 years, 4 months. In this particulai gioup, in which the distribu¬ 
tion of scores approximates a theoietically noimal one with respect 
to mean IQ score (100.7) and range of IQ scores (77 to 126), the 
Binet and Kent scores run quite closely together, but the Kent scores 
are slightly lower than the Binet scoies (3 1/0 points) In order 
to determine whether this variation was a chance one or whether 
It represented an actual tiend m the relationship of the scoies made 
on both tests, the mean scores of children of higher Binet IQ were 
computed For the 22 cases of Binet IQ of 101 or more, the mean 
Binet IQ was 112.0 and the mean Kent IQ was 106 8, the Kent 
score being lower than the Binet score by 5.2 points For the 14 
cases of Binet IQ of 110 or over, the mean Binet IQ was 116 5 and 
the mean Kent IQ was 109,8, the Kent score being lower than the 
Binet score by 6.7 points For the 9 cases of Bmet of 114 or 
over, the mean Bmet IQ was 119 2 and the mean Kent IQ was 
UUO, the Kent score being lower than the Binet score by 8.2 points* 
We find then that with highly intelligent children there is an 
apparent revcisal of the lelationsliip between the two tests which 
is found with children of low intelligence. In the case of children 
of low intelligence, the Kent scoies run somewhat higher than the 
Binet score. In the case of a group, the average intelligence of 
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which is normal, the mean scores on both tests are almost identical. 
In the case oi children of high average or superior intelligence, the 
Kent scores generally run somewhat lower than the Binct scores. 
The coefficient of coirelation (Product Moment) between the 
Kent and Binet IQ's was -|-,84 {PE = ±.027) which is about the 
same as those found by Ehvood, Burchard and Teagarden 
(^ 88, +.90, +.86) and that found between Binet and Kent 
mental ages by McIntyre and Iloffcditz (+.87) 

Divergence in Scores, Since the correlation coefficient gives only 
an incomplete picture of the relationships of the scores made on the 
two tests, the average difference in intelligence quotient rating (dis- 
regarding sign) was computed Tlie average difference for the 
total group was 8.3 points, The average difference for the non- 
psychiatric subgroup was 7.6 points and that for the psychiatric 
subgroup was 8 8 points. The difference (1,2) is quite small and 

is not statistically significant i=.86). It may be concluded 


<raitr. 

thatj other factors being equal, no greatci difference in score on both 
tests may be expected from children showing psychiatric symp¬ 
tomatology than from those not showing such symptomatology. 

The distributions of the differences in score for the total group, 
the non-psychiatric subgroup and the psychiatric subgroup of children 
are shown In Table 2. 


TABLE 2 

Percehtaoes of Children Showing Various Degrees of DirrERENCE in 
IQ Batikc on the Binet and Kent Tests 

Size of difference (in IQ points) 


Group 

0-5 

6-9 

10-13 

14-17 

18-21 

22-25 

Total 

40% 

27% 

13% 

9% 

7% 

4% 

Non-paychiatric 

44% 

31% 

4^% 

13% 

4% 

47a 

Psychiatric 

38% 

2S% 

19% 

6% 

9% 

37a 


As the table indicates, there appears to be little difference between 
the psychiatric and non-psycliiatric subgroups with respect to the 
distribution of the differences in score. In approximately 67 per 
cent of the cases the difference in score is 9 JQ points or less. In 
approximately 80 per cent of the cases the difference m score is 13 
IQ points or less. 

In order to determine whether any relationship existed between 
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the intelligence level of the child tested and the magnitude of differ¬ 
ence in the scores made on the two tests, the coefficient of correlation 
between Binet IQ and degree of diifcicnce between scores was com¬ 
puted. The coefficient of correlation (Product Moment) was 
^.11, PE = rh .09, indicating the absence of linear relationship be¬ 
tween intelligence level and degree of divergence m score on the 
two tests. No relationship between the chronological age of the child 
and the degree of divergence in score on the two tests was found 
(r «= 0). This is in agreement with the finding of McIntyre and 
Hoffeditz on feeble-minded subjects 

Summary 

A study of the relationships between the performances of a group 
of 55 school children on the Revised Stanfoid-Binet and the Kent 
E-G-Y Test yielded the following results; 

h For a small group, the aveiage intelligence of which is in 
the noimal range, the mean Binet and Kent scores weie almost 
identical. 

2. Children of low intelligence [IQ under 75) tended to make 
higher scores on the Kent test than on the Binet, 

3 Childien of superior intelligence tended to make lower scores 
on the Kent test than on the Binet. 

4. The coefficient of con elation (Product Moment) between 
the Kent and Binet IQ ratings was + 84, PE ^ ±.027, 

5. The aveiagc difference in score on the two tests was 8.3 IQ 
points In approximately 67 per cent of the cases, the difference m 
score was 9 IQ points or less. 

6. No greatei average difference in score on the two tests was 
found in the case of children showing psychiatric symptomatology 
than in the case of childjcn not showing such symptomatology. 

7. Tlicie was no lelationsliip between the intelligence level of 
the child and the degree of difference m score. 

8. There was no relationship between the chronological age of 
tlie child and the degiee of difference in score. 
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THE RELATION BETWEEN THE INTELLIGENCE OF 
MOTHERS AND OF THEIR CHILDREN LIVING 
IN FOSTER HOMES* ^ 

Osriocgo State I^otnial School 


Donald Snyog 


The primary puiposc of this study was to determine the degree 
to which the intelligence quotients of the parents should be con¬ 
sidered in placing a child for adoption, and to explore the possibility 
of using parents’ scores as weights to increase the predictive value 
of intelligence tests of infants. Many of the more careful child 
placing agencies have for several years followed policies which pre¬ 
vent of postpone the adoption of children whose parents’ intelligence 
quotients are know^n to fall below an arbitrary standard These pre¬ 
cautionary measures are considered necessary because of the possibility 
that a large part of the observed similarity (1) m intelligence be¬ 
tween parents and their childicn may be of genetic origin* The 
findings of Burks (1) and of Leahy (3) that the correlation between 
the 70’s of children and the mental age of the parents or the cul¬ 
tural level of the home is less in the case of adopted children strongly 
suggest that environmental factors alone may not account for the 
resemblance. Leahy (3) found that the correlation between the 
child’s IQ and the cultural status of the home was +.18 for adopted 
children and +.51 foi childien living in their own homes. Burks 
(1) found the corresponding conelations between child and mid- 
parent IQ's to be +.20:±:.05 and +.52d:.0S, 

Since It is impossible to determine how much of this difference 
may have been due to heredity and how much to a different parental 
attitude toward adopted children, the greater age of adoptive parents, 
or other possible causes, such studies are most valuable for setting 
an upper limit to the amount of parent-child resemblance in IQ which 
can be assigned to hcrcditaiy factors. Within this limit the degree 
of rclationsliip between the intelligence of children and of parents 
from whom they have been scpaiatcd in infancy remains a matter 
for conjecture. 

•Received in the Editorial Office on November 4, 1937 
'From the Mental Hygiene Chnic, Xoronto Infants'" Home, 
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The icsults of the two studies which have made direct attacks 
upon this pioblcm indicate that the relationship is not large Law¬ 
rence (2) found that in a gioup of 326 Biitisli orphans who had 
been separated from theii parents before the age of one year the 
correlation latio between the mothcis* social status and their chil¬ 
dren's Stanford-Binet scoics was +.18 for the boys and +11 for 
the girls. In the only study so far published (4) on the direct 
relation between the of mothcis and of their children who had 
been placed in fostci homes, Skecls found that the IQ^s of 39 chil¬ 
dren so placed by Iowa agencies had no iclation to the /jj’s of tlieii 
mothers Data upon the pioblem arc difficult to secure because 
most agencies have begun the testing of mothers only recently and 
have used the patents’ scores, when known, in the selective place¬ 
ment of their childien. Any caicful investigation must icstrict it¬ 
self to cases where the placement has been made without lefeiencc 
to the intellectual, educational, social, or economic status of the 
true parents, Since these facts, when known, arc seldom disre¬ 
garded in placing foi adoption, the most fruitful souicc of iiiformn- 
tion should be fiom the records of childicn in oiplianages, as m 
Lawrence's study, or from childlen in paid foster homes, as in the 
present one, which is based upon the records of 312 waids of the 
Toronto Infants’ Home. 

The Infants’ Home is an agency whicli places and supervises the 
care in paid foster homes of infants and children less than four 
years old The foster homes, by caieful selection and close super¬ 
vision, aie quite homogeneous In equipment, social status, and tiain- 
Ing procedures. The foster parents are, almost without exception, 
Protestants of Bntish descent, living in icsidential distiicts of the 
city. Most of the foster fatheis are salesmen, mechanics, factoiy 
foremen, or bookkeepeis. In 72 per cent of the homes approved 
in 1936 the income was between ^624 00 and $30.00 a week 

The 312 children who are the subjects of this study differ from 
the 1350 others who have been examined by the agency’s mental 
hygiene clinic only in that the Stanford-Binet intelligence scores of 
their mothers arc known Since the clinic makes regular tests of 
all foster children over one year old, attendance at the clinic does 
not imply suspected defect, Seventy-nme pci cent of the children 
in this study were placed in foster homes bcfoie they were a year 
old, 90 per cent before they were two, and all befoie they were four 
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The scoies of the older children were secuicd thiough the co- 
operation of the psychological clinic of the Toronto Childien’s Aid 
Society, to which society they had been transferred when placed for 
adoption oi after the age of three At the time of the last test many 
of these oldci children wcic living m adoptive homes m the selection 
of wliicli then molhcis' scores may have played some part, The 
majority weie living in fostei homes quite similar to those main¬ 
tained hy the Infants Idomc Cliildicn under tlirec weie scoied 
hy the Kuhlmann test, tliose older by the Stanford-Binet Tlie 
average /Q was 95,17— 54, which closely appioximates the average 
for all children tested by the clinic in 1936, Upon the 16-year basis 
the Stanford-Binet IQ’s of their mothers averaged 78.30±.61. This 
IS piobably below the average of all the motheis coming to the 
agciicj', as up to 1935 giils who had passed the high school entrance 
examinations weie seldom asked to take the psychological tests. 
Using the most lecent IQ for each of the 312 children, the r between 
the motheis’ and childien’s IQ’s was -t-.130±.038 As Figure 1 
indicates, there is little possibility of predicting the IQ of any child 
from the IQ of its mother, although mothers with IQ’s under 70 
did have the largest peiccntage of dull and subnormal children 
(Figure 2). 



flothsYS' XQ und^y 70 70 - 79 SO-89 Oyer 9o 

(n=9S) (n-77) (n=6ZJ (n=7S) 

FIGORE 1 
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FIGURE 2 


Even among tins gioup, however, the majority of the children had 
JjP’s oi 90 or higher. 

A cursory examination of the results indicates that there is no 
straight line correlation, and tlie coirelation found is largely due to 
the low scores made by the group of children whose mothers have 
IQh under 70 {MA less than 11-2). The average of these children 
was 90.74d:.54, compared with 97.43rb.S2 for the children of 
mothers with higher IQ's. Rather surprisingly, the best showing 
on every count was made by the children of the 77 mothers wlios>c 
JP*S were between 70 and 79 These mothers not only pi educed 
a lower percentage of subnoimal (under 70) children than any other 
group but produced 17 children with JQ'^ over 109, as many as all 
the 235 other mothers combined. Even the motheis with IQ's under 
70 produced as high a percentage of bright cliildien as did the 
mothers with IQ's of 90 or higher. 

It would appear that among this group of children knowledge of 
the mother's IQ has very little predictive value. If a chance selec¬ 
tion were made from the childicn whose mothers had IQ's over 89, 
the chances would be 79 out of 100 that the child chosen would 
have a normal (90 or over) IQ, If the selection were made from 
all children whose mothers had IQ's over 69 the chances would 
still be 77 out of 100; if the choice were made from among all the 
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"■““W b' 71 out of 100. 0„ tl,= .tf,., 
hand, the chances of securing a child with an 70 of nn « k » 
,voulO 0 poorc, (6.6 o«. o. 100) ZS h'S- 

10 mother timn among the whole group (10 9 out ol 10C6 ® 

It W.1 be remembered that there reroltr ere bared upon test, 
upon eh Idren ol .,11 .g,,. I, „ therefore,'he 

p.rrj^b.h,y he melur.on of test seorer b, young children may h“c 
masked a tiuc coi relation greater than the +13 we have found 
If this weie true the scores of the older children should correlafe 
more highly with the scores of their mothers Accordingly the cor 
«lat.ons for each age group were calculated independently. As 
Tab e indicates, there was no increase in coirelation as the childien 


CORRHATIONS nETWCPN 

TABLE 1 

the ]Q'h of Mothers 

AND Children 

Age of child 

r 

N 

Under 1 year 

+ us 

31 

X to lyi years 

+ 082 

118 

to 2 years 

+ 079 

109 

2 years 

— 119 

128 

3 years 

+ 1J3 

96 

+ years 

+ 0+S 

52 

3 years or more 

+ 086 

149 

4 years or more 

+.129 

93 

5 year*; or more 

+ 120 

70 

5 years or morc^ 

+ 116 

53 


♦Placed in foster homes before the age of two 


became older. The correlation between the IQ^s of the 70 children 
who were over 5 years old when tested and the IQ's of their mothers 
IS +,120dr.078 As has already been noted, there is a possibility 
that selective placement of some of these children may have helped 
cause tins correlation. 

Unfortunately, Stanford-Binet scores of the children’s fathers arc 
not available* A sampling of the case histories, however, indicates 
that they aie not superior to the mothers in education or economic 
status. Assuming the coricctncss of + 13 as the child-parent r, and 
assuming tliat the scoies of the parents are uncorrelated, the most 
probable child-miclparcnt r would be +A9y much too low for any 
use in prognosis. 

As might be expected fiom the low correlations involved, a com- 
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bination of the niother*s and infant*s scores is of no value in pre¬ 
dicting the child’s later IQ. Correlating the average of the one- 
year of 32 children and the IQ\ of their mother’s with the 
of the children on their lecent tests (ages 3 to 8) the r was 
-|-.275. Correlating the children’s IQ's alone the r was -1-.405. 

Summary 

The correlation between tlie IQ's of 312 children living in foster 
homes and the IQ's of their true motlicrs was +.130, The correla¬ 
tion docs not increase with age. The IQ's of 70 children over 
5 years old correlated +.120 with the of their mothers. Part 
of the correlation may be ascribed to selective placement. 

Conclusions 

1 There appears to be a slight correlation between the Kuhlman 
or Stanford-Binct scores of children and the Stanford-Binet scores 
of tlieir mothers fiom whom they have been separated in infancy. 

2. The correlation is too low to warrant the use of a mother's 
IQ in predicting the future rating of her child reared in another 
home. 

3, Predictions based upon consideration of both the mother’s 
and child’s scores are less reliable than those based upon the child’s 
score alone. 
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AN INVESTIGATION OF READING RETARDATION* 

Dcpmiment of Eilucaiion, Johns Hopkins Unwertity 


Arthur Lichtrnstrin^ 


This investigation was primarily an attempt to determine the 
specific causes of reading difficulty in a group of retarded readers 
in a public school system From the results of group intelligence 
and reading achievement tests, all cases who were three years or 
moie below mental age, and also below the 4th grade in reading 
achievement, were noted This produced a list of about 40 names, 
The schools in which these children were placed were visited and 
each case investigated further, with a view to detecting physio¬ 
logical defects which might be related to the reading disability 
Lefthandedness, mirroi writing, and speech defects were the prin¬ 
cipal things sought in this investigation, with further data of interest 
obtained by interviewing the principal, the teacher and the child. 
From the group of 40, by this process, 20 cases were selected in which 
the disability seemed most likely to be related to physiological or 
psychological causes. Of these, 18 were hoys, 2 were girls, This 
proportion seems consistent with most findings of students of reading 
difficulties 

These cases were given the diagnostic reading tests, which in¬ 
cluded the Gates Dtagmstic Tests and the Betts Ready-to-Read 
Tests, The latter are used cliicfly to detect physiological difficulties 
in visual perception such as muscle imbalance or ametropia, while 
the former tests phonics, auditory memory, associative learning, etc. 
Each case was then analyzed completely on the basis of the tests, and 
specific recommendations for remedial work were made. 

In addition, a biief statistical anal5^sis was made of the 20 cases, 
which constituted n fanly homogeneous group Some of the results 
of this analysis are presented below It must be borne in mind, of 
course, that 20 cases are too few upon winch to base any conclusions, 

•Accepted for publication by Buford Johnson of tike Editorjfll Board, and 
received in the Editorial Office on November 5, 1937 
^Tbc author wlaUca to express lita itidebtcducsa to Dr. Harry E Latshaw, 
Director of Special Education in Boltitnore, at whose instigation the project 
WPS undcTtnken. 
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but this wolk niav he coiisideied the foundation foi a more compre¬ 
hensive study to be done iii the future. 

Ref Cl ring to Table 1, we find that the group of 20 physicallv 

TAHM 1 

Mfdians and Mkan npviAnoNs oi ScoRi!a m Cfrtain Sfctions oi thp 
Diagnostic Rpadino Tests 


Subject 

Median 

M,I), 

Binct IQ 

Group Test IQ* 

83 

10.5 

91 

7 5 

Chronological Age 

147 mos 

17 5 

Binct Mental Age 

il9 mos 

17 5 

Grade Placement** 

4]i 

1,1 grades 

Handedness Ratio*** 

1 33 

0 18 

Gray Oral Reading**** 

2 3 

0 9 

Gates Group Tests (nvcraKc) 

28 

07 

Phonetic Abilities (average) 

2 1 

07 

Auditory Perception 

2 3 

1 1 

Visual Perception 

t 3 

1 7 

Associative Learning 

5 0 

1 3 

Auditory Memoiy Span 

3 2 

L 0 


*Most recent for each case. 

**Thi3 is very approximntc, due to tlic fact lhat many vveic m special 
classes TJie aclilcveincnt test scotes were used as fni as possible. 

♦•♦^scores on the three testa of handedness; a very ciude index See 
below 

••••Prom this point to the end of the table, scores arc in teims of grade 
levels, 

normal retarded readers are slightly subnoimal in intellect, on the 
basis of both individual and group tests, Ratlici oddly results show 
that this group, handicapped in leading, docs bettei on the group 
tests, which generally involves a much gieatei amount of reading. 
However, the group tests used in this study were in every case the 
most recent available, since there was no one test on which every case 
or almost every case had made a score. Thus, some of the tests 
are Pintner-Cunmngham, which involves no reading, and some are 
Illinois which involves a very considerable amount of leading, In 
general, ft is safe to assume that the gioiip tests involve naoie reading 
than the Binct and the diffcieiicc in the median /Q’s is surpiising, 
to say the least. 

The median chronological age of these pupils was 12 years, 3 
months, with a large mean deviation (nearly onc-and-one-half years). 
The median grade placement was 45 As stated in the table, this 
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is a veiy cr\idc appioximation, since it was not feasible to assign 
accurate grade levels to childien m Special Centers, Opportunity 
Classes, or Pre-vocational Schools, The median grade placement 
for each of these groupings, based on achievement test results, was 
used in making the classification. Assuming 4B to be about right, 
the average retarded reader seems to be thice years below normal 
for chronological age on giade placement 

TJic median mental age of these cases is consideiably below the 
CA, being 9 years, 11 months On the basis of MA a placement of 
AB would be about a half year below what would be expected This 
might be accounted ioi by the specialized reading disability. 

The median handedness ratio is 1 33, but this is quite meaningless, 
since the cases weic selected to some extent on the basis of handed¬ 
ness (sec second parngiaph). Of the 20 cases fom wrote left-handed 
and tliiee thiew Icftdiandcd One case wrote left and threw right 
but the latio (0 74) indicated the left hand to be dominant. The 
investigation of handedness was not very compiehcnsive, A dyna- 
momctci was used and relative strength of grip of the two hands 
deteimincd Then the and 0 tests presciibed in the Betts Mauual 
were given to measure finer coordination, A combined ratio was 
given from these thiec 

Tests of eye dominance w^ere also modelled aftei Betts except 
that all instiumcnts were not available, and usually only one or 
two were used—the mauoptoscope and the light, The indices ob¬ 
tained were not felt to be highly icliable. On many occasions also 

6 0 

one eye is wliolly dominant resulting in a latio like — or — Re- 

0 6 

suits of this type do not lend themselves to mathematical treatment. 
Therefore the results of the eye-dominance tests are not included in 
Table I, but the lesuUs foi each individual were considered in 
making recommendations for his case. 

The medians and variability for some of the diagnostic tests are 
also presented in Tabic 1. The median oral reading level for the 
group was about middle of 2Bj or two full giadcs below placement 
Individual types of errors in this test as in the others given in the 
table were fully discussed in the case icports In silent reading 
these ellild 1011 seemed to do slightly bcttci—by one semester in fact, 
as measured by avciage guide levels on the Gates Silent Reading 
Tests. This in undoistandable—mcmoiization and guessing ability 
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enter into the Silent Reading scoics more than jn the oral, and 
phonetic defects, of which there were many in the group, would not 
be such a handicap. 

In phonetic abilities the median grade level is lowest of any in 
the list. This seems to be significant and indicates that these chil¬ 
dren, or children with these types of defects, are likely to profit 
by more intensive phonetic training than they have, for the most 
part, been receiving, It must be noted that the results of the 
phonetic abilities tests are based on two diftcicnt types of test, due to 
the fact that the older edition of the Gates test was used during the 
fust part of the study and the new edition during the latter part 
when the supply of copies of the original was exhausted The two 
tests differ considerably in their set-up, the latter being far more 
elaborate, Differences between the two editions caused other diffi¬ 
culties in analyzing the results of the visual perception tests, the 
associative learning, and others, which were modified in some degree 
in the new edition 

It IS interesting to obscivc that the median visual perception level 
of this group is two grades above the median auditory perception, 
This difference appears to be large enough to generalize the rule 
that the visual appioach would be the most efficient technique in 
coaching these retarded readers. There aie, of course, exceptions, 
which are noted in the individual case reports 

The associative learning ability of these youngsters Is surprisingly 
good, as shown on the tests they wcie given. They achieved a median 
grade level of 5.0—a grade above their median placement, and up 
to their median mental age. Some individuals proved to be superior 
in visual-auditory learning, otheis m visual-visual learning, and these 
findings arc presented in the individual reports, and recommendations 
for remedial work aie based on them. 

The auditory memory span is inferior to the learning ability, 
which seems to indicate that the learning is not memorization, as 
has been suspected, and is in fact pretty well known to be the case 
for many non-readers. 

Table 2 presents some of the correlations determined from the 
analysis of the test results. The small number of cases reduces the 
significance of these results; and in addition some of the factors 
compaicd were not exactly the same, due to use of the revised form 
of the Gates test in some instances as explained above. The cor- 
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TABLE 2 


Some Correlations Dbterminpd trom the Results of the 

Reading Tests* 


Relntirm'ilup between, 

1, Binct nnd Group Test IQ 

2 Chronological Age nnd Giade Placement 

3 Mental Age nnd Grade Placement 

4 Mental Age and Giay Oral Reading 

5 Mental Age and Associative Leariiing 
^ Mental Age and Phonetic Ahilities 

7 Mental Age and Gates Reading Group 

8 Mental Age and Visual Perception 

9 Mental Age and Auditory Memory Span 

10 Visual Pcjccption and Auditory Memory Span 


Coefficient PE 


-07 

oa 

31 

14 

51 

,12 

61 

U 

.11 

17 

40 

.14 

.29 

.17 

,06 

IB 

25 

17 

-08 

IS 


relation coefficients presented, therefore, may be regarded as very 
crude indices, pointing to some interesting possibilities for further 
investigation, but of little importance In themselves, Probably the 
most startling is the negative relationship between the Binet and 
the group mental tests. The very low relationship between mental 
age and associative learning ability which are m many quarters 
consideied synonymous, is somewhat unexpected^ The highest coeffi¬ 
cient in tlic table seems to indicate a positive connection between 
mental ability and oral reading ability as measured by the Gray Test. 
This is by no means siu prising, but it is somewhat unexpected to 
find this coefficient much higher than that between mental age and 
the gioup rending tests for example. However, a glance at the 
probable errors of all these figures, levcals the extreme unlikelihood 
of more than one oi two being at all significant 

The chiel contiibution of such investigations as tins is in the 
mdividvial adjustments that arc made; extracts from several sample 
case reports arc appended to give some idea of the nature of the 
analyses. 

Kenneth O 


1, Kenneth O was refened on the basis of reading achievement 
consistently fai below mental level. He was first tested at the age 
of 11-10, m grade 4/i. Previous group test results were* 


Age 

6-0 

C‘7 

8-0 

8^7 

9-7 

10- O 

11- 7 


Tciit Score 

Dctioit Imclhgcace 19 

Pintiier, Ciiiininglium liUelligcnce 
Dctioit Wold Recognition 14 

Grtles Piimnry Rending (nveinge) 

Gates Silcut Rending Type A 
Stanford Acliievernent 38 

National Intelligence 52 


(70) Grade level 
(96) 

(89) 

26 

2A 

3A 

(76) 
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He VYjts given the Stanford-Binet Test, CA 11-9, MA 
88. Basal age 9 years, scatter 6 years. Passed clinical 
reading test The results of the diagnostic reading tests 
in Table 3 

TAIILE 3 

DiAcNosric Reading Ttsr Rnsurrs, Kfnnetii 0 

10-4, IQ 
third-year 
arc given 

Gates Diagnostic Tests 

Score 

Grade 

Age 

Pronunciation Test 

Phonetic Test 

51.5 

24 

7.9 

Reading capitals 

Errors, 

13 

44 

102 

Reading small letters 

Errors' 

Set A 

14 

42 

100 

Sounding letters 

17 

22 

77 

Sounding syllables 

30 

l.S 

7.3 

Sounding coin pound syllables 
Set B 

5 

2.9 

8.4 

Giving letters for sound 

7 

1 8 

73 

Spelling syllables 

3 

7 l-l 6 

Below 

Spelling iion-sonse words 

2 

1.8 

7,3 

Spelling woids 

11 

3 0 

8.6 


Visual Perception 


Perception, Flgiircs 

Perception, Digits 

Perception, Words 

Selection, Figures 

Selection, Words 

L5 

32 

35 

16 

17 

3.0 

3,0 

3 0 

4.6 

3 0 

3.6 

8.6 

8 6 

10 5 

8 6 

Visual Analysis and Recognition 

Geometrical designs 

10 

Far above 

norms 

Word-like character 

11 

Far above 

norms 

Visual Memory Span 

Span of figures 

3 

7.I-1.6 

Below 

Auditory Function 

Auditory diBcrlmlnation 

6 

42S + 

10 04 

Auditory Memory Span 

Digits 

6 

4.5 

104 

Letters 

6 

114 

5.5 

Non-sense words 

5 

5 75 

11.65 

Words 

5 

45 

10,4 

Associative Learning 

A' Visual-visual 

9 

Above 

norms 

A^ Visual-viaiinl 

8 

5.25 

11 05 

A^ Visiifll-visunl 

5 

2 25 

775 

Visual-auditory 

7 

3 6 

9.3 

B" Visual-auditory 

10 

Above 

norms 

B® VUuat-aiiditoiy 

9 

Above 

norms 

Gates Primary I 

TI 

34 7 

3 55 

9 25 

III 
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Beits Ready-io^-Read Tests 

1 Visual Readiness. Noimal, slifihtl\ inferior m woid forms 

2, Auditory Readiness Poor in fusion and span, otherwiee nor- 
maU 

3, Visual Sensation and Perception: Normal. 

4, Oculomotor and Perception Habits: Normal at about second 
grade level. Many letter reversals noted, particularly at third grade 
level. 

Tests of Hnndedriess and Ocular Dominance. 

Right hand dominates, ratio 1.46, He throws und writes with 
the right. The eyes legistcr mixed dominance. 

Ol^servations by Teachei. 

No bad habits in silent leading. In oral reading, he hesitates, 
phrases impiopeily, mispronounces, guesses, substitutes, reverses 
letters and leverscs words. There is no evidence of eye-train, but 
the attention wanders considerably. There is no speech defect. 
Motor control is satisiactory except for the handwriting, which is 
considered pool. There are no emotional difficulties. His best work 
is in Aritlimctic, poorest In Reading and Spelling He is retarded 
two and a iinlf years. Attendance goad, home attitude unknown, 
probably not over-cooperative, as Principal reported that mother 
wanted to know why Kcnnctli had to be tested when none of the 
other children were. 

Conclusions and Recommendations. 

There is appaiently no physiological basis for his reading retarda¬ 
tion. Nor is his capacity inferior based on test results as well as 
general impression. His phonetic ability is low, especially in sound¬ 
ing phonograms. His visual perception is around third grade level. 
These two are the weakest points and lemedial work should center 
around them. Flash cards and work with families of sound-syllables 
should be helpful. Then the recognition of woids in context can be 
worked with. He uses the spelling method in attempting new 
words and this gives him no help His chief weakness seems to be 
with consonantal sounds. His attempts show a marked lack of 
self-confidencc which piobably needs bolstering. This should not 
be difficult ns he seems to he n stable, wclhbalanced youngster, rather 
suggestible, and very responsive to motivation. 
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Joseph S, 

Joseph S, was lefenccl because his reading test scores wcic con¬ 
sistently below Ins mental level. He was first examined at the age 
of 12 yenis, 2 months, in tlie 3// grade. 

On the Stanford-Ihnct test given nearly tliicc years before, with 
a chronological age of 9 5 ^eais, II months, Joseph rncnsurccl 8 years, 

2 months mentally, thus having an IQ of 82. IIo based at 6 years 

and scattered through the ten-yoai test He failed the Walhn Read-- 
mg Test at the fiist giade level, but turned In an exceptionally good 
peiformance on the foim-boaid tests, The physical examination 
by die scliool was negative. Now ]ic is repojted by his teacher to 
be slightly deaf. He has a scai fiom tracheotomy. Vision in both 
eyes is normal, 

Joseph was icpoitcd as talkative, lestlcss, indifferent, and un¬ 
ambitious At the time he was fitst examined he was in grade 2A, 

but doing 2B leading and aiithmetic and IA spelling. His conduct 
was rated veiy pooi 

The investigation of home conditions and family history revealed 
that Joseph was of Gcrman-Ameiican piirciuagc and his birth and 
development weic nonnal. At the age of foui, he had an cxtiemelj 
seiious attack of black diphtliena, at which time his wind-pipe was 
cut and a tube was inscitcd foi feeding, He was apparently much 
spoiled since that time and developed into a considerable problem 
as a result. The mothci seemed to be a poor disciplinarian, 

Joseph is the second of three brothers He plays with boys in 
the neighborhood and lus younger biother, and seems to get along 
quite well with them. In geneial, he was said to be a jealous tjpe, 
crying readily and easily hurt or upset. 

A Pintner-Cunningham Intelligence Test^ at the age of 8-0 gave 
Joseph an 70 of 97. The Gates Pihnaiy Reading Tests at the age 
of 10-4 resulted in an average reading level of 27?. He scored 19 
on the Metropolitan Achievemeni Primary Reading Test^ equivalent 
to grade level 2.8 at age of 11-11. At this time he was in grade 3A. 
A semester later he raised his level on this same test to 4 1. 

Results of Betts Ready-to-Read Tests 

Joseph was given the Betts tests fiist. Tests of visual leadiness 
levcalcd as notable chaiactcnstics of his leading cxticmc slowness 
and some letter reversals, such as d for b and p for q. His auditory 
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readiness levcaled a marked weakness fusion and impeifect percep¬ 
tion His nuditoiy acuity was somewhat below noiitial, and he 
was refened to an otologist 

Tests of visual sensation and perception were negative. The 
visual acuity is slightly inferior but not enough to affect his leading 
In all other respects his eyes functioned qiute well 

In the realm of oculomotor and perception habits he began meeting 
difficulties The woids at second giade level offered obstacles: he 
read pen for pin, house for horse, etc., scoring 16 out of 20 in gross 
binocular vision at that level At third grade level he scored 12 
There were no marked differences between the right and the left eye. 
Kis ireifmniance with superimposition was slightly inferior and he 
had some difficulty with the stcreopsls test. There was no consistent 
indication, horvever, of muscular imbalance as the cause of his diffi¬ 
culty. It seemed more likely to be m the field of phonetic analysis. 
He spelled out words without getting the sound at all 

He was tested for eye and hand-dominance and the right was 
found dominant in botli cases. His teacher stated that among his 
reading habits weie some lip movements, unnecessary head move¬ 
ments, licsitatron, mispronunciation, guessing, omission, and marked 
lettcr-ievcrsals. This latter difficulty was noted by the examiner; 
it seemed quite pronounced only in two places The teacher had 
noted also poor attention habits and a speech defect (this was also 
noticed by the examiner—it appears only at certain times and is 
a sort of wheeze. There is also a slight lisp.) She lepoited his 
best work as being in Arithmetic, Ins poorest in Reading, attendance 
good and home attitude very cooperative 

Results of Gates Diagnostic Tests* 

Four months latci, Joseph was given the Gates Diagnostic Battery 
which appealed to point out quite cleaily the nature of his specific 
difficulties. 

The Gray Oial Reading Test, given first, resulted in a raw 
score of 14, corresponding to a grade score of 3.7. He made sev- 
cial insertions and omissions of parts of words, and seemed to get 
lus cues from initial letters fairly well but to miss in the middle and 
at the end of woids. As the paragraphs grew more difficult his 
refusals increased rapidly Interestingly enough, the Gates Oial 
Oonte^i test produced exactly the same giade-scoie as the Gray 
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Mispronunciations, includinj? leveisals of parts, wrong beginnings 
and wiong endings, wcie the cliief sources of error. 

On the Gtaded J'Ford Pi onniicifitioii Tesl^ which offers no oppoi- 
tunity for contcxtal cues, Josepli did not do quite so well—his raw 
score 56.5, equivalent to n ginde score of 3.4. 

Tests of Petcepfiiffl Otienlatton followed. On Isolated PFojdsj 
Joseph scored 12—grade score equivalent to 2.8. He made no 
icversaU, which this test is particiilnily designed to detect. His 
errors wele in both consonants and vowels In PFojd Recoffnition 
fiom Visual PieseutatioH he made a perfect scoic—^no cnors. From 
Aiiditoiy Picseniatkn he made foiu eirois* two of wrong ending 
and two of wiong oiientation (icvcisals). 

Visual Pocepiwn Techniques revealed consistently low ratings. 
In all types of phonogram combinations he was considerably below 
third giadc level He did most poorlywith consonant phonograms, 
consonant-vowcl phonograms, blending and letter sounds He can 
name the letters correctly, although he is extremely slow with them. 
Howcvei, when it comes to sounding the letters, lie falls down 
miserably, recognizing satisfactorily only o, l e, and a. There is 
clearly almost no phonetic ability picscnt. 

In auditory perception, his techniques aie not superior, ranging 
from grade level 1.3 to 2.25. He appealed slightly more skilful 
at giving the letter foi a sound than the icvcrse, hut only slightly 
He was better with diphthongs than with either consonants or 
vowels 1 

In auditory discrimination, Joseph did quite well—reaching grade 
level 3.0 in repetition of nonsense words, and making a perfect score 
in distinguishing woids If there is any defect in auditory acuity, 
it certainly did not hampci him in these tests. 

In the tests of visual perception, which check ability to distin¬ 
guish small differences in figures and numbers, he did excellently, 
ranking about sixth grade level. 

In spelling words he was at 2,55, in writing spelled words 2 8. 
In writing letters from dictation he also did veiy poorly. There 
are no norms foi this test, but it revenlcd again an insufficient 
knowledge of his Icttcis, 

Tests of associative learning produced interesting results On 
Hie Yisuabvisual test, with easy figures, he made a perfect score, 
equivalent to seventh grade level or better. On tJie visual-visual 
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test with word-hke figuies he fell down badly, making a score of 4, 
giaclc level 1 75. On both tests of visual-auditoiv le.irning he made 
perfect scores The chief difficulty in this realm seems to be in 
making the tiansfer from simple to complex symbols, such as those 
involved in a word. 

On the basis of this showing^ Joseph should be able to learn the 
conformation of the letters, and then drill in the “gestalts” of words 
should be effective The visual modality seems hkely to produce 
more success tlian the auditory in forming associations between words 
and letters^ if the test^ of perception are significant. 

Tests of memory span concluded the session, For digits, Joseph's 
span IS 5, foi letters, nonsense syllables, and familiar words, it is 4 
The average grade level for memorv span is 3 25, slightly below his 
giade placement and far below his age level 

Coacfusroiis and Recominetidaiions 

Gioiiping the te^ts into specific fields of leading icadiness and 
ability, we find that in methods of woiking out lecognition, pro- 
nunciatton and meanings of woids, Ins aveiage grade level is 3 6. 
In pciccptiial oricniation, he is above thud grade On both these 
tests the purpoit of the results seems to be that recognition of 
phonograms and letter sounds is cxtiemcly weak, but the reading 
habits such as cyc-movements, etc, arc established* The visual 
peiception techniques aveiagc 2 1 grade level, beaiing out the con¬ 
clusion that visual recognition of symbols and association of symbols 
with sounds tiiid meanings, are defective in this boy The Betts test 
indicates no physiological factor lesponsible for this, the connec¬ 
tions simply have not been made. Auditory peiception techniques 
are no better established, averaging 1 8 Yet fiiiditoiv disciimination 
seems pcifectlv nounal, as does visual perception. The one out¬ 
standing defect in associative Icaining has already been pointed out, 
and would seem an excellent focal point to begin ieraedial work, 
viz, making the tiansttion fiom associations of simple characters 
or symbols with meanings and sounds, to moie and more complex 
associations of the same type The technique of auditory fusion is 
particulaily defective and needs consider able attention, 

Individual attention in methods of perceiving and analyzing words 
sliould be helpful in Joscpli’s case. Airanging woids to show simi¬ 
larities and diftercnccs, calling attention to unique and common ele" 
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melts, the kinnesthctic method of sayuiR the word and writing 
,t at tlie same tune; use of phrases and sentences m drill to give 
contextual assistance, flash caids. tiainmg in syllahication aie all 
techniques of coaching which have been found veiy helpful in such 
cases as this. Once the fundamental factor in phonetic analysis, 

/c what distinguishes one sound oi one symbol from another, has 
been grasped. Joseph should he able to make fairly lap.d progress. 
His intellectual limitation is piohahly not so gieat as the jy indi¬ 
cated. since the reading defect probably enters into it. It will be 
interesting to give another Rmct test aftci the remedial work has 

progressed foi some time, to see whether there is any gam. If 

theic is none, it must be realized tliat Joseph is not apt to make very 
lapid pi ogles', even witli individual .ittcntuin 

ClIARI.tS J 

Ghailes J. was referred with a lengthy history of leading and 

speech difficulty He was 14 years, 4 months old, and m the 65. 

He had moved a good deal m hi'i CEily school careci, attending 

schools in tince states, , . n 

His home situation was favoiahlc, with intelligent paients, who 
were reasonably strict with the hoy. The giandmothcr, who Iwcd 
with the family, was icpoited to liumor the boy at times. The 
neighboihood was rated good and the home wel -kept. Charles 
playmates appeared to be younger than himself and he is said to have 
SCI earned when attacked by older boys, not to be able to stand rough 
play. He apparently got along satisfactorily with younger boys. 
It is also noted that the shock of an ordinary fall affected mm so 
that he liad to go to bed for the whole day. He was afraid of dogs. 
He talks in his sleep and occasionally screamed at night when an 
infant. He is generally good-natuicd but has a temper. 

His developmental history reveals normal birth, weight nine 
pounds He was hi east-fed for two months, bottle-fed foi seven¬ 
teen months. He was in poor health as a baby. He had spasms 
at nine months (duiing a trip), whooping-cough and measles at 
three years, and seiioiis pneumonia at four yeais From the latter 
illness he spent sevcr.al months recovering. He talked and walked 
Ijite—took his first unsuppoitcd steps at 19 months, and first use 

sentences at four and a, half years. 

The general picture is that of a nervous, oversensitive, timid child. 
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With a neuiotic constitution complicated by marked physical defects. 
If not for the unfavoiable developmental history, it might be sus' 
pcctecl that the pnciiinonia at age four was actually encephalitis, 
which is often so wiongly diagnosed- His behavior shows some 
signs of post-cncephalitic disorders, but aj^parently he had the pecu¬ 
liarities befoic the pneumonia, It seems probable also that the 
psychiatric diagnosis would have included this possibility had their 
examination revealed any likelihood of its presence. 

In addition, it should be noted that Charles is the youngest of 
tliice cluldicn His oklei brothci and sister are doing excellent work 
in school. 

A Stanfoid-Binet Intelligence Test at the age of 8 years, 3 months 
gave him an IQ of 107 He bnt»c(l ,it seven and scatteicd thiough 
ten. Comments on the test were that he was left-handed hut was 
taught to wutc with his right hand. His enunciation was clear, 
bnt speech labored and muscular coordination pooi Physical de¬ 
fects found were: ovciweight, stained and carious teeth, astigmatism, 
eyc-strain and blephaiitis Pie was wearing glasses at the time 
His educational iccoid noted him as cheerful, talkative, fiiendly 
and popular, but Ins attention was poor. His teacher stated that 
although he was cxticiuely slow and rarely completed any work he 
undeitook, Chailcs seemed quite satisfied with his work 

At the Ago of 9-0 he was seen by a psychiatrist, who reported 
that he based at foui on the Intelligence Test and scattered through 
nine, making an MA of baicly eight 5 '^eaTS, and an JQ of 88. The 
physician suspected tliat pait of the boy’s progress to date was due 
to liclp from lus mothci. Difficulty of deteimining handedness due 
to vciy inferior cooidiiiation was also pointed out in this report. 

A month oi so latci, he was given the Sinnford Reading Test^ 
Form V, and scoted 43, coiresponding to a grade score of 3 6. Since 
he was m 3/1 at the time, he might be said to have been at grade 
level One month later lie was given the New Stanford Reading 
and Amhvietic Test, Foini X, and icvealed a marked gain He 
was being tiitoicd piivatcly at the time His reading giadc score 
was 4.25, arithmetic 4 5 His spelling was also tested and found 
to be at giadc level 3.7. 

Shoitly aftcivvaid Chailcs was transfeircd to a private school, 
where lie lemained a year and a half. He returned to public school 
in giade seven, anti was ic-adjlisted to 65^ wiieic he failed of 
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piomotion the following; Fcbruaiy. He was then given the Stanford- 
Binet again. At chronological age 12-3, he scored a mental age 
of 14-1, IQ 115 He based at 9, failed on Designs and 60-Words 
at year 10, and scattered through 18, passing Digits Forward and 
Backward at the superior adult level, Some of his failures, par^ 
ticularly those in year 10, may be attributable to his poor co¬ 
ordination and slow speech, His auditory mcmoiy is outstanding, 
In Form-boards liis performance was very poor. 

His. educational record at this time included the report of an 
Oils InUlUgence Test, on which lie attained an IQ of 96 His IQ 
on the Pmtnet-Cnnnmgliafn Test given in the first grade was 89. 
His lowci rating on gioup tests points to a leading difficulty as the 
cause, since leading is decidedly a feactor in such tests Achievement 
tests had also been given His grade level on the MeU opolttan Read¬ 
ing Test was 6 1, and on the Ant It met tc was 5.8, He was clcaily 
not achieving up to Iiis capacity, He was tanked towaid the lower 
end of the scale in application, inlcicst, attention* memoiy and com- 
piclicnsion, On tlie Sacral Jd/ast/rre/it Score Card, he makes a total 
of 25, which indicates about average adjustment. In leadership, 
industry, couitcsy and obedience, he is about avciagc. In honesty 
and truthfulness he is rated high, in neatness and carefulness he 
IS low. 

After Ins faduic he WiTJ given Foim V of the TSIeiv Stanford Read¬ 
ing and Ai ilhmettc Test, His reading level was 5.8* anthmctic 6.7. 
His arithmetic computation was 1,5 grades lughei than his arith¬ 
metic reasoning. 

Results of Betts Ready-io-Read Tests. 

Charles was seen at his school by the examiner He had no diffi¬ 
culty with the tests of Visual Readiness, making peifect scores on 
each. Tiiesc include Lettci Foims, Woid Forms, Phonetic Elements 
and Recognition of Letters. Third giade children are expected to 
make perfect scores on these tests. 

On the Auditory Readiness Tests he did about as well. On 
auditory span he scored 24 of a possible 25, an exceptional per¬ 
formance which checks with his fine showing in auditoiy memory 
on the Bmct His auditory acuity was not normal, but since he 
had a bad cold at the time, this need not be considcied seriously, 
as his physical examinations all concur in rcpoiting his hearing as 
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adequate. Auditory fusion, perception of consonant sounds, and 
perception of vowel sounds, were revealed as perfectly satisfactory. 
Hjs defects cleaily had to be sought in other fields 

The tests of visual sensation and perception were given next. 
He was given the tests with and without his glasses His binocular 
vision was normal, that is to say, he apparently sees with both eyes. 
However^ his fai-point fusion and near-point fusion were unsatis' 
factoiy His fusion power is evidently at a low level. His glasses 
da not correct this defect, which is muscular in its nature. This 
alone would account in some measure for the reading difficulty, 

The visual acuity tests wcie given next. With his correction 
Charles* binocular acuity was 90 per cent, left eye acuity 70 per 
cent, light eye 90 pei cent Without the correction, lus binocular 
acuity was 80 pci cent, left eye 60 per cent, and right eye 80 per cent. 
Clearly the glasses effected considerable improvement, bringing the 
vision fiom what cm responds to ns low as 20/75 on the Snellen 
Chat t to practically normal with both eyes The left eye is still 
inferior, howevei, even with the correction corresponding to 20/60 
on tlic Snellen Chart, This also is a frequent cause of reading 
difficiiltv. 

Tlic test of vcitical imbalance also revealed a marked defect. 
A curious form of hypeiphorin was shown, the deviation being 
slightly below with the coirection worn, and slightly above without it. 

Charles* stercopsis level was 100 per cent both with the glasses 
and without them. 

The test of later*Tl imbalance indicated another visual defect. 
With this correction Charles showed a tendency to exophona (diver¬ 
gence). Without the collection it was toward esophoria (excessive 
convergence), The icflcxcs of accommodation and convergence are 
not normal in either case 

The tests for ametropia or refiactive errors were given next 
Tlic vision was abnoimal both with and without the correction, 
but the glasses coirected the abnormality to a considerable extent 
With the correction, however, there was some evidence of hyper- 
metiopia in both eyes Without the collection, the pictuie was 
timt of myopia Thcic was evidence of astigmatism in both eyes 
without glasses and some slight evidence of it in the left eye even 
with the glasses. 

Tests of Ocniofnotor and Perception Habits followed. Charles 
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fiist read the Avorcls using only his right cye^ both with and without 
his coricction. He was clearly suppressing the vision of the left 
eye when put into a reading situation, wlieieas he did not do this, 
although the left eye was shown to be more defective, in the non- 
reading (picture) situation This is an interesting habit. It was 
boiiie out m botli tests of gross binocular vision. 

In the lettci orientation test, he did the same thing wlicn not using 
his glasses, but using them he did lead the words opposite his left 
eye, tlius making a much better showing. In the tests of number 
and woid oiicntation he made piactically perfect scores. These are 
tests of superimposition without depth perception, In the stereopsis 
test he icportcd no depth peiception without bis glasses at first but 
later stated that he had it Witli glasses he reported depth per¬ 
ception throughout, making very good scores. 

Charles was next given tests for eye dominance. The light eye 
appeared markedly dominant, the ratio being 5.0 This was ex¬ 
pected m view of his showing on the perception tests. 

Tcijts of liandedncbs wcie next given, These included the Smedley 
Dynamometer for strength of grip and ''A'" and ''O'' tests for co- 
oidination, On the dynamometer, the left hand was very slightly 
superior, but on the other tests the right Irand sliowcd up much 
better. The combined ratio was 1.27, indicative of right liand 
preference. 

Conclusions and Recommendations* 

On the basis of these tests, the natuie of Chailes^ reading diffi¬ 
culty appears wholly physiological, probably tied up with a neuro¬ 
logical mechanism that is markedly detective in most of its aspects. 
His present teacher rcpoits that he frequently frowns or giimaces 
in class, a habit which she thinks may be due to the effort of trying 
to talk. She also noted other evidences of poor motor coordination* 
his hnndwiiting is cxticmcly pooi, his ait woik is bad, he runs 
awkwaidlv and stiitly, his speech detect is quite apparent in class. 
She also stated that he appeared to be entirely lacking in emo¬ 
tional expression. This was not entirely justified in the interview 
with the examiner, although the gcncial sluggishness of his responses 
might well give that impiession. 

It IS possible that with intensive work in the correction of the 
muscular defects his reading can be considerably improved. No 
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doubt better results will be obtained ,n remedial work if the ao 
pcarancc of a read ,hr situation is avoided, since certain habits appeal 
to depend upon the situation being non-reading. He is being re- 
ferret! to an opIithalmoloKist foi this purpose 

Front the temperamental side it would cenainly seem advisable 
that Clinrles should he "pushed" ,n school as little as possible The 
tendency ;yliicli is pievalcnt m many families of continually setting 
the example of superior brothers and sisters before the black sheep 
can do much haim in the case of a nervous, awkward boy like 
Charles. Allowed to proceed at his own pace, with his good intel¬ 
lectual endo^^mcnt, he may eventually overcome the worst of his 
handicaps unaided. The help he cir/i get should, of course, contribute 
to this dcsnnblc goal 

Summary 


There is some evidence that individual analysis of children with 
marked reading defects docs a gicat deal to improve their status, 
rhicc important instiuincnts used in this investigation were the 
StanfoKl-Hinct Intelligetice Tests, Gates Reading Diagnosis Tesh 
and the lietts Tests, On the basis of findings of 

these tests individual iccomincndatlons were made A checkup of 
many cases indicated that the difTicuUics had been correctly diagnosed. 
A complete check has not yet been made. Excerpts from the indi¬ 
vidual case icports of tliiee subjects arc included. 


RcrBRBNCES 

1. BETrs, Ii. A Beth Keiidy-tu-Kcad *resis, Manunl of Dlicctions Mead- 
viile, Pu Keystone View Co,, 1934, 

2 - Reading disabihly correlates Edttcnttcn, 1931, 6S, 18-2+ 

3, Bond, Cr L Auditory and speech chaiacteristics of poor readers 
Columbia Umv ^ leach CoH Contiib hduc ^ 1935, No, 657 

4 Rpnorick, P Visual dim netensdes of poor readcis Columbia JJntv, 
Teach. Coll. Coa/nb hduc, 1935, No, 656 

5, Gates, A I, Iniprovcinent of Reading (Revised) New York Mac¬ 
millan, 1935, 

6i - Vip\>poinh unik'ilying the study of reading disabilities Elem 

Fttfj. Rev., 193 5, 12, 85-90, 

Deparhneut of Jiduiation 
Johns Hopkins IJnivasity 

Baltimore, Marylnnd 




SHORT ARTICLES AND NOTES 


Ihe Hintial of Genetic Psychoiooy, 1938, 62, 42S-428, 

OBSERVATIONS OF DOMINANCE^SUBORDINATION 

IN CATS* 

Departiwtnl q/ PsydM^hpy^ hTooitlyn CoWege 


CuAHLiiS Nilson Winslow 


ScUlom arc cats ohscrvecl in large numbers, so- that it is not sur¬ 
prising that little has been written concerning their social behavior, 
In animal l.iboi atones, howcvci, such opportunities are sornetimcs 
afforded. It was in the living qtiarteis of a cat colony (n the 
Laboratory of Neuropathology^ of the Psychiatric Institute in New 
Yoik City, tliat the writer made the observations he will discuss 
in this papci. 

Traditionally the cat is ucll-known foi its predilection for soli¬ 
tude, and Its iclativc sclf-siifliciciicy. Any contacts with other cats 
seem peculiarly accidental and transitory. It is indeed the excep¬ 
tion rather than the rule for adult cats to nm and play with each 
other as do dogs* When placed together in large numbers within 
one looni, howcvci, oppoitunitics foi more intimate social contacts 
are made possible. The writer concerned himself first with dom- 
inancc-suboidinntion beliavioial patterns of cats to see how they 
compared with those reported for primates by Zuckerman (8) and 
Maslow (1, 2, 3), and Murchison (4, 5, 6) for domestic fowl, and 
second, to sec how dominancc-subordmation patterns are related to 
other forms of behavior. 

Within a few minutes of observation of the behavior of the cats 
in the colonV it became appaicnt that communistic social relation¬ 
ships did not exist. A swaggeiing and strutting male was seen 
roaming mound the loonip from whom most of the other animals 
withdrew* He was not the largest animal in the cage, but possessed 

■Accepted for pubiunlhm by C, j, Wiirdcn of the Edltoiml Board, and 
received in tbe Kdiionnl OHice on July 22, 1937 
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the ''cockiness'* trait to such a dcgice that even a Iniger male was 
conspicuously suhorclinate. 

When food was held out to the animals the aforementioned 
dominant male came foiwaui lapidlv to seize it, the other cats 
standing b 5 ^ He did not giowl as a cat so often docs when it has 
a piece of food, since no other cat appioadieci him. After he was 
eating, the others would come to take a piece of food quite indis- 
crjminatel}", there apparently being no continuntion of the social 
lucrarcbv below the leader. If this dominant male was already 
satiated from previous eating, he allowed the others to come for¬ 
ward foi a piece of food without protest. Dominance, therefore, 
IS not specific to the feeding situation, but must have been determined 
beforehand. Later discussion will reveal how it takes place. 

The question arose as to whether dominance-subordination be¬ 
havior was related m any way to the usual masculine-tcmim'ne 
positions in sexual bchavioi, as Zuckcimann and Maslow showed 
in the case of primates. Sevcial times in the couise of obscivcations 
new cats were biought to the colony in groups of foui or five. The 
behavior of the dominant male was then stiiking. He stiutted 
and raised his back and tail in a moic defiant mannci than at any 
other time, and approached the new animals, Tie would tlicn seize 
each in turn by the loose flesh at tlic nape of the neck and push its 
back down with his own hindquaiters and mount as in copulation 
Rapid pelvic movements followed with erection. The dominant male 
would stand on the back of the prone subordinated animal to push 
him flat to the floor. The subordinate animal yowled and stiuggled, 
showing no sign of being a participant in copulation. It would 
dash away as soon as it could free itself from the dominating animal; 
jumping to a window sill or shelf where it cowcied and rennained 
even hours at a time, fearing to come to get food at all. This reduc¬ 
tion of newcomers to subordination affected males and females alike. 
During several days the attacks were very frequent, and the yowling 
of the subjected animals continual. Great commotion prevailed m 
the colony until with amazing suddenness the attacks by the dominant 
male decreased in numbei, and appealed only sporadically thcic- 
aftcr. In this way each animal became subjected. The complete 
lack of the sexual component in the bchavioi of the subordinated 
animal was striking. This obviously precludes an explanation of the 
behavior in terms of sadism and masochism. The type of subjection 
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just described occuricd every time a new group was brought to live 
in the loom, which was foiu times during the couise of these 

obseivatioii*;- 

Once lilt' new animals showed complete submissivencss to the 
dominant male, quiet niled thereafter in the colony. One could 
bay that the dummi\nce''SV\bmvssion relationship was now tacitly recog¬ 
nized by all. As it happened, no new animal bionght to the room 
ever tried to dominate tlie acknowledged leader* 

The (InminniU male became ill one day and was separated from 
the colonV. It was a question then as to what would happen. For 
the fust few days appaicnt communism in legard to eating and atti¬ 
tudes toward each othci froverned the colony. Apparently sub¬ 
ordination Imd become habitual for alb including even the next 
most aggicssivc mnic, After the first few days, however, this next 
most agRicsswc male began to stiut and show dominance in his 
general bcaiing as he moved around the room. Vciy seldom was 
he observed ieducing the othcis to suboidination by attacks* It 
would probably be coiicct to say that the othcis, already accustomed 
to suboidiiiation, .icknowledged by their bcaiing their recognition 
of this mnlcS supciioiity. 

Prom our observations we would agree with Zuckerman and 
Maslow lliat the assumption of n masculine position for copulation 
by one cat and the feminine position by another, lias no sexual sig- 
uificAiKc, but that it fulfills a dominance-subordination purpose, 
Thus, homosexuality in the cat would be precluded. Cats, how- 
evci^ dilTct from both infiadiumnn priimtcs and roosters, it seems, 
in having no complete hiciarchy of dominfincc and submission 
Passing dow n of punishment to a next lowci animal in the sub¬ 
ordination scale did not appear, as Maslow describes it in monkeys 
and apes and Muichison in roosters. Undoubtedly dominance and 
siiboidination arc based nioic upon a physical basis than in monkeys 
and apes, wlierc it seems peculiarly psychological, but not size alone, 
as we have shown, ilcteiminc^ wdricb one will be the dominant ani¬ 
mal. Possibly such physiological tests as Murchison (7) used on 
the fowl would levcal a basis foi it Dominance and subordination 
also appear in c,its as well as iii infra-human piimntcs independent of 
the feeding sitiiatiori. It h exceedingly doubtful that a female would 
evci play the dominating lolc 
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THE EI-EECT OV EARLY REACHES ON HANDEDNESS 
IN 'rilK RA'r: A PRELIMINARY STUDY^ 

DiPfif/mmt P\ytLfiI<my VntvosU;, of .Vnv Urv/to 


K1 N N I J 11 L. WfN I WORTH 
iNMKODUCriON 

Many stiulits huv< hvcn m.ide i« /ind the cause 01 causes of 
handedness. In an unpuhlished study by Peterson (9), evidence 
has been found winch appeals to eliminate the factois of heredity, 
ns he has failed to breed out left handedness aftci eleven generations, 
The theoiv of iichness of blood flow to the left hemisphere being 
a cause of handedness has been discicditcd hv Cunningham (3) who 
measured the cMintids on either side and found no difference in 
size; by Petcison (7) who ligated the right carotids without in¬ 
creasing the incidence of iiglit-liaridcdness; and by Becley (1) who 
pointed out tliat the imtenor uuumuiucating artery connects the 
two ccrcbial arteucs of the hi am and foims the Circle of Willys, 
with the result that the cetehial blood supply is equalized The eye 
dominance theory seems to fail aftei Peterson (8) renaoved 01 
enucleated light eyes of rats without altering the proportions of 
right- and Icft-handcdncss. It had also been noticed by Bccley (1) 
that the congenitally blind arc also picpondciantly right handed in 
about the same piopoi turns as among the sighted The theory that 
the position of the foetus in the uterus may in some way be a con¬ 
trolling factor is weakened by Roos (10) who coirelatcd foetal 
positions of 4fl6 childicn with tlicli subsequent handedness and who 
concluded that theie was no causal relationship; and by Peterson (8) 
who removed one hoin of the uteri of rats without changing the 
proportions, 

Whv should humans be picpondCLantly right handed and rats 
appro'^imntcly 45 per cent right handed, 45 pci cent left handed, with 
10 per cent ambidexters? This is a discrepancy which none of the 
above mentioned factors (except possibly the last) could explain, 
even had tlicy not been discieditcil as influences in the matter. 

^Accepted for publication by C, J, Warden of the Editorial Board, and 
received In ilic EdUonnl O/Iilc on July 22, 1937 
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In Rt least one respect babies differ radically from rats. Babies 
receive hand training; in varyini^ amounts. Rats leccivc none. This 
training theory was first advanced by Sir Thomas Browne (2) in 
his Vulgar V^rrots; latci by Humphry (4) and Kcllog (5), and 
within modern times by Watson (12). An experiment by Watson 
with babies, showing their power to grip being about equal with 
either hand until the tenth day of age, led him to believe that it 
was not inlientcd, but learned, Schiller (11) claimed that the ex¬ 
istence of left handed children caused his theory to be untenable. 
Peterson (8) found that ambidexterous rats having a greater pref¬ 
erence for one hand do not seem to be fixated to an exclusive 
preference for that hand by a greater amount of practice with that 
hand. Opinion among the child psychologists as to the cause of 
handedness seems to favor maturation, with the knowledge that left- 
liandcdncss in many children can be corrected by enforced practice. 

Early Training for the Rat 

Our problem heic is to ascertain whether the proportions of nght- 
and Icft-handedncss may be altered by giving early right handed 
training to the rats. 

Apparatus was set up which allowed the rats to get food only with 
their right hands (Figure 1). 

Nineteen rats were placed In this apparatus, nine when 23 days 
old and ten when 35 clays old. The younger group was allowed 
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to remain 14 days, the older 21 days. During the training periods 
all their food was obtained by right handed reaches. Both groups 
were then returned to the cages for 90 days. 

The younger group was allowed 14 days training against 21 for 
the older, so that the potency of fewer earlier reaches might be 
compared with more later reaches As one can see, the results of 
this experiment did not allow sucli a comparison to be made. 

Final Tests and Results 

After the 90-day rest period the rats were tested in the Peter¬ 
son (6) reaching apparatus, in which food placed m a canary feeding 
disli could be reached equally well with either hand. Surprising 
lesults showed all 19 rats to be bight handed over a period of seven 
days (Table 1). Peterson (8) considers this period adequate to 

TABLE 1 


Day 


Ral 

1 

2 

3 

4 

5 

6 

7 


riZ 

25 

25 

25 

25 

25 

25 

25 

175 

0*6 

25 

25 

25 

25 

25 

25 

25 

175 


25 

25 

25 

25 

25 

25 

25 

175 

cflOl 

25 

25 

25 

25 

25 

25 

25 

175 

<<*200 

25 

25 

25 

25 

25 

25 

25 

175 

1^202 

25 

25 

25 

25 

25 

25 

25 

175 

H 

24 

25 

25 

22 

22 

20 

25 

163 

93 

25 

25 

25 

25 

25 

25 

25 

175 

95 

25 

25 

25 

25 

25 

25 

25 

175 

97 

25 

25 

25 

25 

25 

25 

25 

175 

910 

2 + 

25 

25 

25 

25 

25 

25 

174 

912 

24 

2 + 

25 

25 

25 

25 

25 

173 

913 

25 

25 

25 

25 

25 

25 

25 

175 

9100 

25 

25 

25 

25 

25 

25 

25 

175 

9102 

25 

25 

25 

25 

25 

25 

25 

175 

9201 

25 

25 

25 

25 

25 

25 

25 

175 

9203 

25 

25 

25 

25 

25 

25 

25 

175 

9204- 

24 

25 

23 

24 

24 

22 

22 

164 

9205 

25 

25 

25 

25 

25 

25 

25 

175 

No lighl-hnncled i caches 

(out of 25) 




(out of 175 ) 


judge consistency of reaches. Only two rats had any tendency to- 
w.ird ambidexterity, and this was slight (12 and 11 left handed 
readies out of 175). To check the reliability of using a seven-day 
test, the rat which took 12 left handed reaches was tested 15 days. 
Its nuinber of left handed leachcs out of eacli 25 follows: 1, 0, 0, 
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3| 3, 5, 0, 2, 3, 1, 2j 2, 4, 5, 3. Fifteen of the 19 rats took no 
left handed reaches at alL 

It would seem that forced early unilateial icaching in the rat 
has a ical effect upon the hand used in later icaches. 

Proposed Further Research 

The writer is continuing the experiment, checking the effect of 
fewei days tiaining, the effect of eailicr and later training, the 
effect of left handed reaches directly at the end of the rest period 
and before the final testing period, the effect of left handed reaches 
aftei tlie final testing period, the effect of longer rest periods, the 
effect of varying both right and left handed reaches directly after 
the weaning period, the amount of transfer to other reaching situa¬ 
tions (latch box). 
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ACHIEVEMENT AN'I) INTELLirPMr^r t. 
•I'lONS C()RRI.T.ATra) WITH 

AND WITH TEACHER'S RANHNGS* 

Miins.henil I nh,„ntory fo, ChtU Rcieanh 


IIaroid a. Kohn^ 


As prirt of tlic rc^iiliir loiitiiic worlr nf tliii* t i 
group .ntolliKonco and aclnevoment cxammationt airgiverto 
en nc Moosd.cart po.nda.ion annuallv. The gcneial purpose of h 
achievement cv.iniin.itinn .s for clnssif,cation and gulnce The 
intelliRcncc cvun.nat.ons have the Rcneral aim of selection Tnd 
classi/icalion of children in terms of mental ability. ^ 

At the time of liiRli sthool gradimtion the giaduating class is 
very carcftilly ranked for len.lemic standing; this rankfng is in¬ 
clusive of riothioR hut .icutcnnc grades Academic grades include 
grades in Mich pottioiis cif the curriculum as orchestra, physical and 
voca lonal work as well as the regulai IurIi scJiool subjeas. The 
into hRcnce c,Nnminations atlminiMcrcd to the group comprise: Mor- 
gans Mcnlaf /m. () „0 .We Psychch,ic.l E.,nn„a,ion, and 
American Council on Edmation Psychohffical Exnminatton for High 
School 5/,/r/r«/r. I hr Lurrent achievement examination m use is 
the uOJics-1 1 (irrv Sthooi /f chifvcttictii ?Vj/, 

The piiipose of the study mav he stated as (n) to determine the 
correlation csistent heivveon class standing and general intelligence, 
(i) class stanrlmg and the total achievement score, (c) to ascertain 
the rclsuionslnp hnwern nclucvcmcnt and Intelligence, (H) to de- 
tcrniinc the interuirrclaiions of vaiicd gioiip mensurcs of general 
intelligence. 

Pintner (1) lias ctimpiled the coirelations reported by 14 authors 
between Rcncral intelligence test stores and school marks made by 
high school pupils Thus,. <oirelations vaiv fiom .28 to 60, the 

.h„*^pai’,"""'i"‘A«' t’V'''"Rcymcrf. and received .n 

the KuttorwiI Othic fiti AiiKUHt U, 1937 

'Ackn,.wle,iK,„nn int.l.. i„ |), m i Keynierl, Direclnr of the Moose- 
henrt LnlunniHr\, for Ikimiik ’Hiwk"vsfed t[ii» piohlern, and to Miss Rmli 
1 iinnipfom, ( linirnt [*h\< for JiaviriK very mateiinlly nssisted in 

the prcpniation nf the paper 
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mean being .46, Mather (2), Heitziberg (3), Holzingcr (4), find 
Hutchcon (5) have made studies dealing particularly with the 
reliability and validity of the Soncs-Hariy AcJneveinent Examina- 
tioih The TeB\ilts of these studies pcitincnt to the discussion here 
are; (ff) correlation coefficients between pcicentilc lanicing on the 
test and teacliei's grades lange from 42 to ,68; (b) correlations 
with Regents aveiagcs ,57; (r) .75 with the Ohio State Psychological 
Examination, (d) the conclation between the Aineiican Council on 
Education Psychological Examination and the Sones-Hariy is esti¬ 
mated by Holzmger at .80 Gates (6) worked with the problem of 
general intelligence in lelation to school achievement, making use 
of elementary school pupils. The coiielations of the group-test 
scores with a composite of educational achievement tests langed 
from .47 to .65 with an average of .54. 

The Soncs-Hany Achevement Test scores (medians) are pre¬ 
sented together with the norms in Table 1. 

TABLE 1 

Grade 9 Norm Grade 10 Norm Grade 11 Norm Grade 12 Norm 


Lit 

35.4 

36 

37,2 

Math 

18.7 

19 

28.4 

Nat Sti, 

18.3 

18 

24,8 

Soc St, 

27 2 

22 

28.7 

Total Score 

99 0 

92 

121 50 

N 

70 


S3 


44 

48 5 

53 

40 4 

60 

22 

26 0 

25 

24 7 

27 

25 

30,0 

28 

30.2 

32 

26 

31,7 

35 

35.2 

41 

117 

136 0 

78 

139 

141.7 

55 

163 


It is clear from Table 1 that while the ninth and tenth giades 
arc, on the whole, doing slightly bettci work than may be expected 
of them, considering the Soncs-Harry norms, the eleventh grade is 
working slightly below level, while the twelfth giade is definitely 
functioning below level ^ 

When the results (raw scoics) of a group test of general intelli¬ 
gence (Morgan^s Mental Test) are correlated with tlie raw scores 
on the Sones-Harry Achtevement Test wc find that approximately 
the same correlations are found for the twelfth grade as for the 
other grades of the school system. The differences between grades 

*A poastble cxpinnalion of these results may be found from an inspection 
of the data below 

MEDIAN MENTAL AGE-MORGAN'S MENTAL TEST 
9tK Gr 15.1 10th Gr. 13,1 lltli Gr 15,4 12th Gr, Ifi.l 
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I'ABLE 2 

Morgan'3 Mfstau Tfst Scores Correlated with SonbS'Harry Scores 

Grndc Sones-IlRny PE N 

9 

Mcjrj]rnn’s M 10 

11 
12 

Total 24-2 


6+ .05 6a 

43 .08 46 

54 .05 76 

51 .07 52 


in the zero order conclations reported in Table 2 are not statisti¬ 
cally significant* 

The intelligence examinations were all made within a few days 
of the Sones-Hairy administration* The mean correlation between 
intelligence and achievement by other investigators has been about 
.45, The mean of the correlations above reported is 54, indicating 
wlien tile icsults of Table 1 are taken into account that the scliool 
system is in general making the most of the student intelUgcnce 
matciial it is woiking with, and that the coi relation between intelli¬ 
gence and achievement appears to be higher at Moosehcart than 
over the coiintiy as a whole, as reported by previous investigations 
in tills field* 

The tcachci's rankings twelfth giade were correlated with the 
Sorics-Harry and with the avciagc of the Ohio State and American 
Councils scoies* The American Council on Education Psychological 
ExamtnaliQH foi Iligh School and Ohio State Psychological Examhia- 
tiou were also correlated separately with the Sones-Harry scores 
These data are presented in Table 3* 


TABLE 3 

CORREI ATION3 DriWEEW T£ACHER*3 RANKINGS, SoNES-HARRY AND INTELLIGENCE 



Sones- 

Harry 

N 

PE 

Av. 0 S. CJ. 
and A C N 

PE 

Tcacliei’a Rankings 

61 

43 

06 

,59 

43 

07 

Ainciican Council 







P^ycliojogjcnj Emuti 

71 

55 

.04 




OIno State PsvcIl Exam 

82 

42 

03 





Tlie mean coiiclation icpoitcd in the literature between intelli¬ 
gence and school grades is .46 as contiasted with the above correla¬ 
tion of .59 It IS interesting to note that while the Moigan Menial 
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I'est in the twelfth giacle con elates only 51 with the Soncs^^Harry, 
much highei coiielations aje found between the American Council, 
and Soncs-Hany, and the Ohio State and Soncs-Harry, This is 
strongly suggestive of some common factors between the last two 
mentioned tests and the Soiies-Ilaiiy Achievement Test, which are 
not present m the Moigan Mental Test 

When the 43 seniois for whom Intelligcnccj acliicvcmcnt and class 
standing scores are available, were lankcd m mder from 1 to 43 on 
each of the thice measures, and these results giaphically portiayed, 
a common phenomenon occurs Appioximatcly 10 per cent of the 
distiibution at each of the two extiemes arc found to closely paiallel 
each othei while the middle 80 per cent diverge to a much greater 
extent That is to say, ni the cases of the very bright and the 
veiy dull students the achievement and class standing scoics aic in 
very close agreemenU The dull make higher achievement scores 
in proportion to their intelligence than do the bright. 

The zero oidci Interconclations of all the group tests of intelli¬ 
gence leported In this paper, the Kuhlman-Andeison and the indi¬ 
vidual Stanfoul-Binet (old form) wcic computed (Tabic 4). 

tablf: 4 


Intbrcorrelations op Varied MiiAsuRRS oi Intbi i igencp 



K A 

Morgan 

Amer 

Conn, 

Stanford 

Uinet 

- Ohio 
State 

N 

N 

Kiihlmna-Anderson 

(77) 

.71 

(258) 

.78 

— 

(44) 

69 

(84) 

.72 

463 

Morgan Mental 

78 

(77) 

76 

(63) 

92 

(43) 

71 

(46) 

.67 

22? 

American Council 

— 

.92 

— 

(64) 

.67 

(47) 

.66 

in 

Slanford-Binet 

69 

71 

67 

(273) 

81 

67 

273 

Ohio State 

.72 

.67 

.66 

(68) 

67 


68 



Total number of 

cases 

1,144 


It is to be noted that in general the group tests of mtclligcnce 
reported above corrcLite moic highly with each other, tlian with 
the validating criterion, the individual Stanfoid-Binct examination. 
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Summary 

The mean con elation foi all grades of the Moosehcait High 
School, hotwccn school achievement as measured by the Sones-Harry 
and general intelligence as measured bv the Morgan Mental Test is 
.54. This IS somewluit Jnghei than previously reported corielations 
between these faclois. The Ohio Stale Psycholof;ical Examination 
and tlic Anieiican Council on Education coirekte .82 and 71 re¬ 
spectively with Soncs-Hany, suggesting a possible common factor 
between these sciics of examinations, not picsent in Morgan’s Test. 

The teacher’s laiiking as expressed by the class standing, correlates 
.61 with Semes-Hairy, and .59 with intelligence as expressed hy 
tlic avcingc of the Ohio State and Aincricaii Council scores When 
class standing, intelligence, and achievement are compared, it is m- 
tcicsting to note that the dull student makes higher achievement 
scoics in proportion to his intelligence, than does the bright, A 
table of coi relations between various group tests of intelligence and 
the jnclividuid Stanford-Binet Examtnafton (old form) is also pre¬ 
sented, 
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A CASE OF APPARENT IMITATION IN A MONKEY* 

Ueniy Phipps Psyc/iiafiic Clijttc and Carnegie Laboratory of EmhrvoloaM, 
Johns Hopkins Medical School 

JosEPHiN'B Ball 


A small ilicsus monkey was seen in a pet shop' lapping milk like 
a cat instead of sucking it up, monkey fashion. Its cage companions 
were a cat and another young rhesus who did not lap Upon 
inquiiy the sliopkecper gave the following history. 

Peppetj the lapping monkej', had lived with his father and mother 
until, at the age of six months, he was severely mangled by his 
fathci. He was removed from the parental cage and nursed back 
to health by the shopkeeper. After some three months he was as 
well as he ever would be but crippled and badly stunted, 

When he was aboiit eleven months old he was supplied with a 
kitten foi company and a few weeks later a two months old rhesus 
baby, Gln^ei^ was added to this family. It was during the three 
following months tlmt the pictures, Figures 1 and 2, were taken 
At the end of this time the kitten was removed and two months 
later Pepper died, having lapped liquids like his feline friend till 
the end, 

The shopkeeper said the new method of drinking had been adopted 
by Pepper a few days after the kitten had come to live with him. 
During these days, he said, Pepper would sit close to the kitten and 
watch intently while she lapped her milk Figure 1 shows Pepper 
lapping 

Gingei, much younger, never showed any tendency to lap Her 
method of diinking continued to be the monkey method of sucking 
as is shown in Figure 2 (animal on the right) where the cone 
raised on the surface of the milk by her sucking can be clearly seen. 
Ginger was never so fiiendly with the cat as was Pepper 

Such a case of adoption of a new and apparently less efficient 
method of attaining a goal winch had always been satisfactorily 
readied in another way is somewhat different from the cases reported 


•Received in the Editorial Office on September 11, 1937. 
^BnUimorc Pet Shop, Mr. F. A, Snyder, proprietor^ 
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FIGURES 1-2 

{Vppcr) Pepper Lapping Milk 
Compnic with Figure 2j nnimal on the right, 

('eft) AND Gincpr (right) Drinking 

Gingers sucking methgd, comrnonly used by rhesus monkeys, is shown by 
the cone rmsed above the siir^nce of the liquids 
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of experiment,.! (2) 

criteria demanclca l)> Wardci. J . j ^ \yy trial and 

,tot l»>n»« l.».l ..u„.c.l u’ "Did 

cnor would “^rem unr\*'cc**isar^, 

|,( leirn t.. rt.uli tlii- i:'»l H “ “'[''umucirasM,” for ho alroody 
.„d direrd moroorr,,,. ^ S^Torl rathor -What m- 

knew hnw to leadi the pnil. method?" Certainly 

(iuced him to discard a pcrlectl) succ 1 ^ j ,le 

,t looks like what a child docs xthen '‘certainly emo- 

because someone he admires ha* “ crooked 

tional factors arc implied m the w ory . j interpreted 

change of method after opportunity for observation 

in any other wav than as ^ case of imitation 

The decision hcie as to whether or n h of the 

would seem to rest, foi the sleep ic. lapping method by 

chances that Peppe, might have In upon 

accident in his oiiginal “J a yearling rhesus as a “com- 

w,y ( 1 ) dercito ii» of Wi"'" 

bined piocos of •“*"’* “i.'X 'neoo” »rc tho kiod of tong» 
ti.ese "lapping movements °f ^ ^ the sucking pattern, the 
movements a human baby makes ■ P‘ rl,e sucking Hps. 

tongue moving in and out m e . ^ cat which is what 

Pcpyr'dit ® m- ...d r..,.c..d llpr .r. - »-o™ 

'” £e of'tho worke.s in thn hT^M wn 

where there have now been mouthed fashion. The 

a monkey drink by lappmg m method by accident before 

chance that Pepper had stumbled u^oa fsirly 

his association with the cat, unnot.c recently presented 

small The /“/thatV rhesus monkey can imitate, 

by Warden and Jackson (3) that the 

Summary 

A monkey, <»7 "e 

“Personal communication 
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THE STARTLE PATTERN IN INFANTS IN RESPONSE 
TO NON^AUDITORY STIMULI^ 

A'f-ic/ York State PiyMnitic fnstitute aud IhspUnl 


William A. Hunt, Fhancits M, Claricb, and Edj^a B* Hunt^ 


Pmvious work (2) has demonstrated the presence of the startle 
patteni in infants subjected to a sudden, intense auditory stimulus. 
This response is a generalized movement involving closing of the 
eyes, u cliaiacteiistic facial expression, head movement, hunching of 
the shoulders, abduction of the upper arms, bending of the elbows, 
pronation of the lower arms, flexion of the fingers, forward move¬ 
ment of the trunk, contraction of the abdomen, and bending of the 
knees, In his original Avork in this field, Strauss (5) interpreted 
tlic response as nn auditory reflex* The possibility immediately arises, 
however, that the pattern may be a response to any sudden, intense 
stimulus and not confined to auditory stimuli alone. This pos¬ 
sibility la icinfojccd by the success of Hunt and Landis (3) in 
facilitating the response by a concomitant intense light stimulus, 
The general involvement of the entire body, plus the fact that the 
response is predominantly one of flexion, also suggests a protective 
function which might easily be of a generalized sort and not limited 
to auditory stimulation. This **protcctivo” analogy seems particularly 
applicable in the large startle reactions shown m infrahuman pri¬ 
mates (4). The present experiment was designed to bear upon 
the question of the generality of the startle pattern by subjecting a 
group of infants to sudden, intense stimulation of a non-auditory 
nature. 


Procedure 

Nineteen infants, langmg in age fiom one to eight months, were 
used as subjects. Fifteen of them weie male, and four female. The 
babies were photographed lying flat on their backs on a canvas cot, 


*Kcccive(l in the Editorial Office on October 1, 1937 rr l 

^Thanks aie due Mias ElizabetU Mnnger, Director, and the staff of the 
Connecticut State Farm at Niantic for their cooperation in furnishing 
fncilitics for this atiidy. 
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The cameia was placed above and was tunning at 64 fiames per 
second (foui tunes the normal speed). The stimuli were a sudden 
turning on of the ten photoflood photogiapliic lights, a sudden puif 
of ail in the face* a slap on the canvas cot on which the infants weic 
lying, and a mild jab with a pin on the thigh. The films were 
then ptojected at slow motion and scoied by a committee of tlircc 
persons. 

Results 

While startle patterns were iiificqiicnt following the non-auditoiy 
stimuli we used, there weie cases in which they appeared At no 
time did the jab of the pm produce the startle pattern This 
may well have been due to the mildness of the stimulation* although 
several infants gave definite evidence tiuoiigli ciying oi landom 
escape movements that they felt the stimulation Only one case gave 
a staitlc pattern following the puff of air, but this was definite and 
unmistakable. This infant was eight months old Theic were 
two cases, one at six weeks of age, and one at five months, who 
lespondcd to the sudden tinning up of the lights with the pattern, 
The slapping of the cot was the best stimulus wc used. Startle 
patterns were elicited by this in five cases, one at six weeks of age, 
one at three months, two at four months, and one at eight months. 
In one mojc case at thice montlis there was what appealed to be 
an incomplete lesponsc Another case at seven months showed a 
staitle pattern complicated by movement which was taking place 
at the time of stimulation. Several times with the puff of aii and 
the turning up of the lights isolated lid icflcxcs wcie obscivcd, but 
in view of the specific natuie of the two stimuli it seems best not 
to classify these as parts of an incomplete startle pattern. 

Discussion 

While the appcaiance of startle in infants in icsponse to our 
non-auditory stimuli is not frequent, it docs occiii, Oui examples 
aic not numerous, but arc definite It seems necessaiy, thcicfojc, 
to deny the claims of Strauss that this response is a puiely auditory 
reflex, and to point out that it may be aiouscct by the sudden, 
intense stimulation of othei modalities. The staitle pattern is thus 
a more gcneial icsponsc than Stiaiiss had thought. This lends sup- 
poit to the view that it may be a piimitive piotcctive i espouse of 
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some sort. Further credibility is given this by the fact that the two 
best stimuli found to date, namely, a revolver shot (sudden loud 
noise) and sl.iiiping the canvas cot on which the baby is reclining 
(sudden loss of cciuilibnum) aic well-known fear stimuli for infants. 
Anv such nttributiiig of a biological purpose to the response, how¬ 
ever, involves no little inference and can at best be only a plausible 
hypothesis. 

That the relative paucity of the startle patterns evoked by our 
stimuli was not chic to the failuie of the infant to feel the stimulation 
was shown by the appearance of random movement after the stimu¬ 
lation. The piobability is that the present stimuli are not as intense 
as the revolver shot. Since intermodality intensity cermparisons can¬ 
not be made except on a basis of amount of response, and since the 
amount of response is the question under coiisiderationj we aie caught 
in a hopeless cncularity of reasoning. We are left with the fact 
that, whatevci may be the icnson, the stimuli used in this experiment 
aic nowlierc near as efficient as the revolver shot in calling forth 
the staitle pattern. 

It is of paiticiilar interest that the best of our stimuli should be 
the slap on the cot on which the infant is lying. This is a standard 
stimulus fcM the Moro icflex* That it should call foith both More 
and startle responses suggests some ielation between, the two. In 
Ins oiiginal study Strauss found the revolver shot producing both 
types of response. Since the Moro reflex has disappeaied m the 
noimal child by the lagc of three or four months, Strauss concluded 
that in very young infants the Moio reflex is the usual response to 
sudden intense auditory stimulation, As they'develop, however, 
the Moro disappeais and the staitic response takes its place. Hunt, 
Clarke, and Hunt weie chaiy of this assumption as they found two 
cases of oveilai) where the shot produced both startle and Moro 
response In such cases, the startle pattern comes in first with the 
Moro following it. Unless ultra-rapid photography is used it is 
difficult to see the fast stjutle response which often completes itself 
in less than half a second, and one tends to notice only the slower 
Moro reflex. In our present experiment the infant of six weeks 
who gave a sLaitlc icsponsc to the slap on the cot followed it imme¬ 
diately with a Moro reflex. This reinfoices the finding of overlap 
in oui previous woik. Apparently both the Moro reflex and the 
startle pattern can be called foith by various sudden stimuli As 
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the infant grows oldei the More reflex gradually disappears, mean¬ 
while the startle pattern is developing and becoming more definite 
and stable, to persevere thioughout life. There exists a period 
during which both reflexes are found in the infant and may be called 
forth by the same stimulus This has been discussed at greater 
length elsewhere (1). 

Summary 

A group of 19 infants ranging in age from one to eight months 
were subjected to sudden non-auditoiy stimuli in an attempt to elicit 
the startle pattern A mild jab m the thigh with a pin did not 
pioducc any startle responses, A puff of nir on the face produced 
a startle pattern in one infant. Two infants responded to the sud¬ 
den turning on of the strong photographic lights. In seven of the 
cases where the cot on which the infant was lying was struck, 
startle patterns resulted. It is concluded that the startle pattern 
is not a mere auditoiy reflex but a general response to sudden, 
intense stimulation. 
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^Received in the Editorial Office on July 24^1 1937 
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The drawing (Figure 1) shows a plan and side view of a box 
with two compartments in wiiicli tape unwinding from a roll in one 
compartment is pulled across the floor of the other compartment 
which serves as a printing cell. 

Blocks to be used in registering choice arc conveyed ready inked 
from a tray spread with inked material. The blocks, 1" x x 
arc separated by dowels in diameter inserted in liolcs drilled in 
the sides of the tray at intervals of 15/16”. 

The writer gratefully acknowledges the examination of the device 
by her former instructoi, Di, Walter F. Dearborn, Director of the 
Psycho-Educational Clime, Haivaid University. 

8y2 Ash Street Place 
Cambridgey Massachmetts 
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BOOKS 


THESE JOURNALS WILL BUY BOOK REVIEWS 

Our Old Policy. In the past we have published very few book 
reviews in these journals. That policy was based upon the conviction 
that the general run of scientific liook review was tnte trash that was 
not worth its space. That conviction has not been changed. 

Reasons for a Shift in Policy^ We have recently become interested 
m the problem of the fixation of professional opinion. Since 1920 
vve have witnessed the rise and decline of two great schools of 
psychology. Neither the rise nor the decline was based upon new 
discoveries in cither case, The two series of phenomena were 
primarily lags in the fixation of professional opinion, and could have 
been avoided by the speeding up of free and open discussion. 
Wherever prestige lays its heavy hand, there is a lag in the fixation 
of professional opinion, and a new prestige must be built up to combat 
It. It would appear that a release of discussion would weaken the re¬ 
tarding power of prestige and hasten the fixation of professional 
opinion on particular issues, 

Our New Policy, If tt book is to be adequately discussed, every 
opinion concerning it must be given publidty, and recurring opinions 
must be registered as such. That is, a controversial book must be 
reviewed many times, and not just once or twice. We speak here of 
reviews at the professional level, not of childish blurbs or vindictive 
pecks, 

Beginning immediately after the release of this notice in the 
Journal of Gcneiit Psycholo{/Vs the Journal of General Psychology, 
and the Journal of Social Psychology, we will buy book leviews in 
the open mailcet at not less than $l per printed page and not more 
than $2 pei punted page 

Gondtltons, Only tJiose boob that are listed below in this section 
arc eligible for such reviews All general elemental y text-books are 
eliminated. Those books that are included, even though some of 
them might be poor, arc piobably the ones that make the most 
dificjcncc to psychology oi deal with problems or techniques that are 
fundamental to psychology at tJic present time. The list begins 
with January, 1936, and the books are listed approximately m the 
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order of leceipt New 1938 books will be added as they come In. 

At the end of 1938, all of the 1936 books will be removed from the 

list. 

A reviewer must possess the PluD. degree or its equal in training 
and expenence. The Editor thinks of graduate students with af¬ 
fectionate regard, but lie cannot accept reviews of this type from 
them. 

A leview must be vvrittcn strictly at the professional level. It 
must not occupy less tJian two printed pages, nor more tlian twenty. 
It must avoid trivialities, such ns chapter divisions, spelling of words, 
typographical errois, or any other matters that the reader is not 

looking for in that book A review must not be a soap-box or pulpit 

from which the reviewer exhibits his own intellectual hobbies or 
private feelings. It is the book that is being reviewed, and the book 
must occupy the stage. No competent review will use such make- 
believe weapons as "'hit thts is «o/ psychology or ^^but this is biology/^ 
The classifications of old-fashioned college catalogues are not of vital 
importance in these columns. A competent book deals with issues, or 
With techniques for the investigation of issues. A competent icview 
identifies those issues, determines then importance, and cvalimies the 
success or failuic of the book in the accomplishment of its i)urposc. 
Tor a reviewer to point out that the purpose of a book js not his 
purpose, is in fact a statement by means of which the reviewer 
substitutes himself for the book. That type of vulgarity has no place 
on the stage of great books. 

Piocedure If among the books below there is one about which you 
have thought, and concerning which you have formulated some ideas, 
you are invited to write a review of that book. No matter if the book 
has been reviewed several tunes or a dozen times. It is important 
that youi colleagues know your comprehension of the book and its 
significance In this way professional opinion will prevail quickly, 
and uncritical thcoiies, unimportant oi badly conceived investigations, 
misinterpretations, insufficient evidence, or uninspired work of any 
kind will stand revealed for what it is, 

^Authon of remieivs vjill receive a check immedtately the sine of which 
will be within the limits named above Nominahons for tnclusioit m ihis 
list Will he received oladly,) 
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